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“XXVITI 


ON THE DOMUSTIC CATS, PALIS DOMESTICUS 
AND MUSTELA POLNA, OF ANCIUNT AND 
MODERN TIM lS. 


Tavina recently had oceasion to study tho habits and anatomy of 
the English Murten Cats, A/us/ela martes and Mustela Joina, wud 
having looked into the history of these animals and of cortain other 
enrnivora which have borne the samo name as they in ancient md 
modern times, T have come to think that the latler of tho twe 
evenburos gpecitied, namely, tho white-breasted anavten, Alaslela 
Jolaa, wns tho animal whieh the ancient Greeks and Romans one 
ployed for the samo domestic purposes for which wo enploy the 
Melis domestious ¢ whilst this Iattor animal has been employed as 
at presonl in Western Buropo for probably a considerably longer 
period than the Jast thonsnad years, Other wrilera to whom 1 
have volwred, and amongst them notably Duarean dela Matle, have 
adopted {ho formor of thesa conclusions; bul upon premises moro 
ov Tega inadequate or incorrect, ov both, Tam: well avsured that, 
this question hus for tho philosophic naturalish wach moro than 1 
morely arehavolopicnt interest, for in tho resolving of ib we may 
havo light east upon the working of the principle whieh Mr, Dav 
win has shown to be more potent than any other in repulating the 
distribution of speciox, and which Van Boneden, with tho well-known 
physiologienl | aphorisms of Wolff and Troviranus before his eyes, 
has formulated in the words?, “es ébves qui composont uno Fane 
sont solidaives onbro oux comme les organes d'un Gtro vivanl? Ib 
iA true th. no such closo interdependence as exists bobween min 


4 Pagot's 'Hurgloal Pathology,’ p. 17, ot. Prof, Purnor, 1863 5 owon, * Phyatulogy 
of Common Lifo,' Lp. 286; Wolft'a *Dhoorln Cenoratfonts,’ p. 108, § 236, 
7  Rughorwhes surly Mune Little de Belylque- Ottacds,’ p. 4. 
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and cortain othors of the domesticated animals, ovate the extent 
of the interchango of disense and death by the intormediation of 
cyaticerci and cehinocoeci, has beon shown to Bbiuih botweonshim - 
and any of the animals of which I shall here haye to write; lat 
readers of the ‘Origin of Species’ will recolloct that mare intricate, 
if loss mournful net-works, may bind up the * \peeneg, in a par. 
ticular country of a domestic animal with somel hing s apparently 
distant from the sphero of operation as the goneinl colouration of 
the landscape, Col. Newman? showed how the number of humblo- 
heos in a district depended on the progsonco of man, whose domostia 
eals kept down the numbers of the honey-loving and devouring 
fiold-mico ; and My, Darwin domonstrated in the way of oxporimont, 
that the presence of the humble-beo was a pre-requisite for the 
fortilisation of the heait’s-ease and red clover, Tho dependence of 
animal life upon the presence of particular forms of vegetublo lilo is 
familiar onough to us; our own comfort depends too direetly in 
theso over-peopled days and countries upon the adequate abun- 
dance of our flocks and herds, aud that adequate abundance again 
dopends too directly upon that of the tumnip crops, inknown 
to our foxypfrthers, {o sulfor us to forgot it; but it is nono tho legs 
true that the peculiar charactor of the vegetation, and consequently 
of tho landscape of a country, depends vory frequently upon tho 
peculiar charactors of its animal inhabitants, The antolopes?, by 
cutrying and disporsing the seeds of grapes, change tho characters 
of the African dosort; and the red glow of tho clover field whieh 
ratifies the yes of the artisan dopends ultimately on pollon-carry- 
ing’ insects, and at second-hand from them upon tho ents whieh 
spond their daylight hours in the samo murky atmosphore that he 
does, Lt is possible that some auch secreb bond may exist botweon 
the widoly spread family of tho Afes/efidae*, and that of the 
Abietineae, the geographical vango of which so nearly coincides with 
theirs. In this country the geographicnl distribution of the fix is 
now all but exclusively dependont upon man’s artificial aid; where 
it does tako place indepondontly of him, it takes placo in great 
measwe by the aid of the squirrel which carries off the conos or 
* seeds, and, having buried thom, forgets, or is unable to dig then 


. 1 Origin of Speoies,’ p. 8y, 4th edit. 
4 Livingatono’s “Tiavoly and Resomohos in South Aftion,” 185%) J 99+ 
° Wagunor, ‘Abhand, Akad, Wiss, Minohon,’ Bu iv, pp, a6 aud 107, 1346. 
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up again, Ib is nob likely that any direct alliance subsists between 
any musteline and any rodent, but the more arboical and egg- 
loving mustelinos, such as the marions, may by robbing the nests 
of the rapacious birds, such as the carrion crows, the great enemies 
of the squirrels, indircotly but most efficiently favour the spread of 
theeo latter creatures, But the subject of the interdependence of 
the two kingdoms of animal and vegetablo life is a much larger one 
than the one I propose to deal with here; and I have but intro- 
duced tho mention of if to show what broad and distant views may 
bo gained by attentive gazing through what may seem to be but 
narrow easements, I shall arrange what I have to say under two 
heads, I shall first attempt to prove that, though the ancient 
Groeks and Romans had not domesticated the eat, Helis domesticus, 
in classical times, this animal was nevertheless domestigated in 
Wostorn Europe at an earlier poriod than is commonly assigned!, 
And secondly, I shall address shyself 10 showing that the white- 
breasted marten, Mustela foina, which is known also as the ‘Beech 
Marten’ or ‘Stone Marton, was functionally the ‘Cat’ of the 
ancients, A list of the different works and memoirs which T have 
consulted or read upon the topics I have written upon will be found 
appeniod 1o this miticle, Either my conclusions or my premises, or 
both, will bo found by any ono who will vorify the referonces I 
hava given to differ moro or less from those of most or all the 
wrilors T have quoted, in all or most of the points which we treat 
of in common; but I have abstained from the invidious task of 
specifying in detail the various errors, small and great, into which, 
I think, my predecessors, great and small, have, Sir G, C. Lewis nob 
excepted, fallen, 

A fow words may be employed at tho outset in elucidating one 
of tho fow universally conceded points in this history, and showing 
that the classical writers know nothing of any domesticated Felis in 
thoir own countries, and that Mr. George Scharf? has consequently 
fallen into an anachronism in intioducing a figure of our eat into 
liis vignette in Mlustration of the telling of Lord Mneawlay’s tale of 
tho Battle of tho Lake Regillus. In Egypt the cab was domesticated 


1 Link, ‘Die Unwolt und das Alterthum,’ pp. 199-201, Berlin, 18a; Klemm, 
* Gulturgosshichto, i, 1, quoting Link ; Isidore Geoffioy St, Tilaive, ‘Hist. Nat Gon? . 
tom. ili. 96. 

9 + Tnys of Anolont Rome,’ p. 78, 1860, 
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from nn early period, as wo Imow from Terodotus and also from 


the Book of Baruch*; and Cuvior? could not discover any specific 
difference between the mummicd remains of the domesticated Melis 
of those days and the similar struobures in our own pet cats, Varro 
(fl. nc, 28) and Columelin (fl. An. 20) both speak of the Fefis as 
Appian (fl. a.p. 190) does of tho atAoupor xaxoepyol as animals Lo be 
kept out of pouliry-pens, but nono of theso writers spenk of the 
animal as boing domosticated ; and Cicero when ho sperks, or hints, 
more suo, that he would spoak but for a reluetance to bo tedious, de 
JSolinm utilitate, sporks in the samg connoxion of the ichnoumon and 
the crocodile, and shows us thoreby that ho had Epypt and nob 
Ttaly in his eye. The tio lines in the Batrachomyomachia, 51-52, 
mrciaroy 5) yardqv wepdeliia iris dplorn, 
i) nad rparyAodtovra nard rpivyAnv tpectver, 
do not scom to compel us to translate yaddqy by /r7em, as Kxard 
Tpdyhyv may very well mean ‘along and dhroughoué my hole, and 
indvod the lino 
exOlary arty tpvyAys euroader sdrodoa 
may soem to show that the catching ou/side was a yvare oceurronce, 
and the inside or musteline method the commoner 3, 
Neithor do I think that corlain othors of my predecessors have 
heen more correct in translating the words in the fifteenth Ldyll of 
Theoeritus, tho Adoniazusne, lino 28, 


al yorkar pardands xpfotours nadedder, 


as though the domestic ent was alluded to by Praxinos, Vor though 
one provorb speaks of the catching of a weasel asleep ak a mattor of 
somo diffenliy, anybody who has watghed the way in which ono of 


1 ¢Tptatlo of Jeremy, Rook of Baruch’ (Apoctypha), ohap, vi, vermo a2. 

9 © Annales du Musétm,’ An xi. (1804), p 3343‘ Ossomens Iosniloy! Disvous Did 
liminaire, p. Init, ad, 18.21, 

7 Te mut bo rocollecten, howoyey, that though a carnivero’s body will aways pass 
tolornbly vasily though 2 foxemon which will allow of the paaugo of ils heud, the pics 
of tho Batrachomyomachia wore nob ae, Parliamentary insUtutions nob haviy, bean 
jutraduecd into tho kingdom of Artomisia, whore it is supposed to have heow com. 
posed; and that ns tho thirty-fist of Babitur’ Wnbles, or indecit monaynioment wilh 
a pair of compnesos of even our pmnllest weasol's interzygomnttio dinmotar, will show, 

+ mony & mouse-hola will admit a seouse which will nob lot his onomy in after hia, Bub 
tho -yaAjj was eusontinily tioglodytio, though some holes wero too muall for it. elae my 
mu gument would fall to the giound, and Saunyrion would not have waitlon-—- 
rt div -yevdpaves els dmv Wvdoopen ; 
Hep’ ct yevolyyy yard; 
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tho larger mustclines when tame or at least in captivity composes 
ilvelf to sleop, and the very evident reluctance with whieh it unrolls 
itself, when awaked, out of tho dog-like convolution into which it 
has gurled itself wp, will feel tho foree of the more correct vender- 
ing, Some of the Aloxandrians, again, who were contemporary 
with Thooeritus, used the same word for the tame cats (with which 
thoy were more familiar than he, a more occasional visitor in Egypt, 
could have heen) that Terodotus uses. Callimachus, in his ‘ Tymn 
to Cores,’ has, line 111, 


wat ray aldoupay rdv erpepe Oypla pured, 


whore the Scholiast ix loco gives xdrros as the synonym, 

On the other hand, tho compiler of the collection of foolish stories 
(which is ascribed falsely to Aristotle, and called the ‘De Mira- 
bilibus Auseultationibus’), who is supposed to have lived about the 
same time as Callimachus and ‘Uheocritus, speaks, as docs Alian 
after him, N, A, 15. 26, section 28, of a kind of Cyrenian mouso as 
hoing mAarunpdowros damep ab yadat; and it is diMoult to think 
that yadai is not intended to stand in this passago for Fees, 
Scetion 28 however may have been introduced into this treatise in 
later times, or possibly the words domep al yadat may by themselves 
havo found thoir way there as a gloss from the pon of somo wise 
Byzantino 10 whom in a Inter age, when the yadf of the classic 

, times had resigned both office and namo to the atdovpos from Egypt, 
curag /uil qjusmodi guisguitias conseribers, The Batrachomyomnchia, 
it should be obsorved, is quite freo from any taint of Alexandrian 
or Byzantine invpurity, and the use of the ward yad# by writers 
from these localitica does not bear therefore upon its employment in 
the verses above quoted from it, But though there is no reason 
Jor supposing that tho Ledis domesticus was domesticated in any 
othor country than Heypt before the Christian ora, there aro many 
rensons for demurring to tha slatement ordinarily? made to the 
effect that this animal was first spread throughoub Buropo at the 
ond of tho period of the Crusades, On looking into Ducange’s 
Glossarium, under the words ‘Catia’ and ‘Cattinao Pelles, T find 
that, Cacsavius, who was the physician-brother of Grogory, the 
theologian of Nazianzus, and who died 4.p, 369, having beon the 
friend of the second Consiantine and Constantins, speaks of &8puyo 


1 Yor examplo, ‘ Converantions-Loxtoon,’ Bu, vili, p. 738 4 Bahr, db. ii, 66, 
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xdrrat; and I presume that the use of this expression shows with 
some degres of probability that lame eats were in use by this time 
in Constantinople. The date of Palladius is somewhat uncertain, 
though supposed with a good deal of probability to have beon ghout 
tho sano as that of Caesarius, but as his local habitation appoms {o 
have heen Italy, his words, iv. 9, 4, ‘Contra talpas prodest catos 
frequenter habere in mediis conductis, mustelas habent plerique man- 
suclas,’ ave of importance. They show that the two kinds of cat 
were both in uso ag domesticated animals side by side and at tho 
same time, in Italy, nine hundred years before the first of the 
Crusaders renched Constantinople, and in tho days of Gratian and 
Theodosius, not in those of Godfrey and 'Tancred, 

From the same authority, Ducange, I find that Evaprius (if, 536) 
many years later, indeed almost a couple of contarics after the date 
ordinarily assigned to Palladius, still recognises atAoupos us tho 
more correct denomination for the Ledis domestious, saying, 08 
though tho word xdrra were a somowhal trivial and over-fumiliar 
designation, atdoupop iv xdrrav 4 cvpdela Neyer, lib, vis 24. ‘Tho word 
‘bird’ stood once, I believe, in much the samo relation to the word 
‘fowl; and the houscholdors of this country show ofton a greater 
precision and correctness, more prisea fides in short in this matler 
of tho use of these two words, than tho upper ‘en ‘Thousand do, 

I havo had a reference givon me to a work of tho period of 
Tustathius, io. about 1100 a.p,, viz. the Targopvopayla of ‘Theo 
dorus Prodromus, in whieh the word yadf may be found? and 
proved to be used for the cut as wo undorstand ‘the word. T hive 
not however been ablo to discover or borrow any reforence to the 
employment of the word yaa} in the sense of Felis or in any other 


1 Tho following avo a fow liney from this work, taken fron an ertition pemtod at 
Baslo, 1518, by Vyobenins, without numbeiing to the lines, ‘hey ave, T think, 
conolusiva j—~ 

A, tls tora abry yw) pOoviaps rob Adyav, 
B. hv -yaddgy dvdpater dvOpmren yeas, 
abry ydp ale yypapdy mem Bdénet, 
wat pis tpewe . 
heads Buxve? Avyeuedy Axlrovad Th 
TOAAHY Karayvods Tay néAat auportron 
thy dodéveay wot xeulorny Bovrdcar 
dv0’ Guaep low padcay pyxarrdrov 
Bévorres ob« drokpov exov xapdlav. 
kat 8) xarciye rots dvugiy dyplos, 
kal ov réxer BéBpune roy veavlay. 
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in the writings of any author who flourished, if authors did flourish, 
in the years which volled so drearily away between tho days of 
Myagrius and those of the author of this tragi-comedy. The word 
mustela seems, I may say, in leaving this part of my subject, nearly 
always, if not quito, to stand for a weascl of one kind or another; 
though Phodrus does once, namely iv. 1,9, use the word in a 
passavo homologous with one of those in which we find aldoupos 
used in the fables ascribed to AXsop, ‘This latter word, on the other 
hand, seems always to stand for a Pelis domesticus or catus ; whilst 
Helis in tho Latin writers does seem, according to Faeciolati, to be 
used indifforently, or nearly so, for either Feline or Musteline, The 
argument to show that our white-breasted Marten, Mustela foina, 
was used for the same domestic purposes by the ancients as .the 
Fotis domesticus is by ourselves, may be briefly stated thus, An 
animal called yadf} by Aristotle (‘FHist, Anim,’ ii, 3. 5, vi. 30, 2, 
viii, 27, 2, ix. 2,9, ib. 7. 4), and repeatedly referred to by Aristo- 
phaneg! and other Greek writers of the best ages, as well as by the 
Scholiasis*, under this title and in more or less completely pro- 
verbinl expressions, is spoken of ag destroying mice, snakes, lizards, 
birds and birds’ eggs, as being tho reverso of odoriferous, as 


1 Aristophanes, ‘Acharn,! 355 :— 
udenouoerar yards 
ood pydty Frrov Baciv. 
% Plutus’ 693 + 
bmd 708 Blous AdLovoa Snpdrepov yarHs. 
"Ven. 363) 4 
donep we yady upla nddparay 
rypobaw éxovr’ SBedlaxous, 
Ibid. 118a ~~ 


Thid, 1186 


obra nor’ Fv pds nad yards. 


Hos xat yodds udddrcis Adyew bv dydpdow; 
*Lhosmoph,’ 558 
ds 7' ad 7d np? bf 'Anarovpley rats pacrporots diode, 
drera thy yard gdper. 


* Beoles. 292 — 
d fidgercy yadh. 
7 Stmonides of Amoryos, fl, B.0, 660 ; Stobmus, ‘Flor ilegia," vol. tii. od. Gaisford, p. 63, 


TD. 73. OL me 
ahérrovaa 8 epber woAAd yetrovas xand, 


ddura 8 Yep wodAdus nareoOle. 
Of, nluo yadh xerdmov, yadH uponwrdy ; Babrius 27, yodH Onpiion pis re xab aavpas. 
Mr. Max Mitllor tolls mo that in tho ‘Ilopadesa’ an animal, called Nekula, \illa 
the aurpont under the game provocation and with the same reward au the hound Irills 
tho wolf in our atory of Llewollyn, It very probably may have boon » marten. 
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boing addicted to stealing, and also being so common an animal 
as to ho, like our cat, 2 conveniont scapegoat for the blame 
due to the thefts of other and not quadrupedal animals, and 
finally, as being Jiko in its colour and its pelago (oxcopt, that 
this latter is little less thick) and its goneral appesvance and 
its moral characteristics 10 the animal called in antithesis to it 
yor} dypla, bub ordinarily tenis, which is a little larger, which 
loves honey, which kills birds, and is very susceptible of being 
tamed, Tt is impossible to think that any great mistake can attach 
to the interpretation of statements so consenticnt, so numerous, and 
yelating so eminently to matters of every-day life and constantly 
observable occurrence. Wo havo two sets of resemblances and 
differences dotailod to us ag existing betweon two animals, the yadjj 
and (he yadj dypfa or fers; theso two sets of resemblances and 
differences avo just thoso which oxist between our whito-breasted 
marton and our yellow-breasted marion, and as T beliove it is im- 
possible to find a second pair of animals to which this comparison 
will apply, I apprehend that the point is proved, Both tho 
British martens aro, as I know from my own observations, and 
information gathered from persons in tho habit of hunting them, 
gyeat destroyers of mice, birds, and snakes; they are both stated in 
the ordinary works of natural history to be fond of honey, which 
the forret+ and the wensol will not touch; the fur of both is 
valuable, but that of the largor species is the more valuable. ° 

Tho colouration of tho polocat, Mustela putorius, puls it owt of the 
field into which il has so often been wrongfully introduced, us does 
algo the not altogether? unimportant fuet that it is not cortain that 
it ig found in tho oxtrome south of Burope. Tf any ono who has 
not had, or perlaps doos not care to have, proof that the common 
north-country name for the marten, via. ‘Sweet Mart’ as opposed to 
*Poumart’ or ‘Foul Mart, an adias which the poleent has carned, 
may not afior all be so distinctive as to make us think that wo 
cannot have in the white-breasied marten the samo excature as that 
alluded to in the first two passagos 1 have quoted from Aristo- 
phanos, wishes 10 havo this sernple removed at easy cost, he may 
consult, Gesnor (‘Ilist. Anim.’ p, 866), who quotes something, 7 
fuco, to the purposo from Alexander Aphrodisiensis, Tho stoat, 


1 Buffon, vil. 219; Wagnor,  Saugothiore,’ 1. 500. 
9 Blasiua, ‘Sungothioe Doutschlands,’ p. 234, 
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Mustela herminea, could not have failed to have had the well- 
marked olub-shaped black tip of its much larger tail mentioned in 
contradistinction to that of the common weasel, Alustele vulgaris, 
if these tivo animals had been the pair contrasted as yadj and Leris ; 
and it. may further be remarked that tho comparatively small bulk 
of these animals, as also of the Sardinian weasel, AZustela boccamela, 
which has lkewise had its claims advocated for the title of yaa#, 
would have vory sufficiently prevented them from being the ‘fine 
thieves’ which we know from Simonides, Aristophanes and Ba- 
bring, the yadat were, In looking over my notes of the anatomy of 
the Inst marten, a male which came into my hands, T find that 
there was upon its dinca alia a space of two inches in length almost 
bare of hair to direct attention to the fret mentioned by Aristotle, 
‘Tlist, Anim? ii. 3. 5, kal yap 4 yar dorody er 7d aldotov, and to 
explain how he came to class this comparatively small animal as 
regards this carnivorous peculiarity with animals so much larger as 
the fox and the wolf, 

I will conclude the question of the marten eat with tho lines 
from Nicander, the contemporary of Theocritus, which Sclnoider 
givos, Le, iv. p. 49, and I will add to them, what Schneider does 
not ta exlenso, viz. the commentary of the Scholiast as given in the 
Hailio Princops of Aldus Manutius, printed 1499, before the art of 
printing was sixty years old, I give tho lines and the scholium, as 

*both ave much to the points just discussed and dismissed, and 
neither ava hneknoyed in tho literature of tho subject. Nicandor, 
*Phorinoa, 1, 196+-— 

Mopp) 8 hucdrao mivarérov ofow djuBpfs, 


teriios § 7’ Spvior xaroucdlyow GAcOpov 
Balerai, Ef Unvoo Kadapndgaca mereipay. 


No these lines avo laterally apposed in the cramped contractions of 
the odition specified, the following words of the Scholiast?: duvdpis 


{ T hope L shall not bo considered p osumptuons for saying that having seen tho Ping 
Marten or Vellow-lnonuted Matton oxcayio ‘like ashndow,' as Longfellow desoubes the 
lute an datng, Com dhe midst of an adaemblage of men and doge of all dimenstons w hen, 
amoked out fom under gota rocks, 1 boliavo T have a better idea of what Nicandor, 
who may havo boon similmly privileged, meant by dpvdp%s than tho Scholiast had. 
Choad as was tho coniue’s need, its agitty was more than commensinate with 16; and 
whilat tha wordy iil, caceasdt, evaait, aul alas, for the interests of anatumical mvestl+ 
gation, fugit ala, ae but weak symbula to oxyoss its spood, it takes a whole 
hoxamoeter-ful of inagely to givo tho ploturesqno offuct which ita tho abstinetion of 
itself from jawa and pawe proilucwed apon ina Lb fled 

‘Par Jevibus ventis volucique sinnllima somno,' 
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ae hie paxpas Friis Beurfjs cat dpylhov. Ixres 88 § Acyoudvn dypla yady. 
Kod "Opnpos xpard 8° emucridegy ds ard ris teridos rod Cov, 

Thirdly: Strabo’s words, iii, 386, quoted by Schnoider, 1. ¢,, iti, 
p. 524, and relating to the taking of rabbits, xat 8} xa yards dyplas 
&s fh AiBdn rpdhe pépouew emirydés, his ipdoavres vaplaow els ras 
Onds. al 8 efédxovaw fw roils dyufiy, prove, I suppose, beyond a 
quastion, that yadf slood for ferret, Afustela furo, as woll as for 
the martons, as carly as the Christian ora. 

Fourthly : as one kind of yadj was known as tho Tapryosla yaa, 
and as the Scholiasts toll us? Tapryootay was used dvr rod jeyddny, 
and ag Herodotus informs us, iv, 192, that yada? very like these 
Tartessian (or larger) yada? wore to be seen in Libya, where we know 
any animal like and larger than a marten would bo a viverra, I think 
wo may with some little probability suppose that the Taprycola 
yadj was nothing less or clse than the Viverra gonetta, which is 
found all over Africa and also in the South of Spain and France, 
whovo it is domesticated even now, here and thor, and acts as a 
tolorablo cat, I have not been able to find that this animal is 
Known in Grecee, if ig not included by Blasius in his ‘ Siiugothiero 
Mittclouropas;’ whence wo can tho better understand why ib was 
called Taprycola yadf; though it is found in Asia Minor, whithor 
it may havo found? ils way from Leypt. If the ITerpestes wid. 
ringloni, recently found® in the Sierra Morona, had beon as woll 
known in the region of Tartessus as the Viverra gonetta, its claims * 
to bo considered as the Tapryoaia yadh would perhaps have been 
as much greater ag ils size is, But the Pharach’s Rat, which 
would then have been the yadf of Icrodotus asx being tho repre- 
sonintive of the Spanish Ierpestos, would have been contrasted 
with it in the point of boing considerably smaller, which however 
is noé the case, I appond measurements of those and of certain 
other of the animals of which I have spoken in this paper, tho 
point of size being the point in which tho Tarlessian or Spanish 
Marten is contrasted with the commoner one by tho Scholiast, and 
being, as it seems to mo, sufliciently great to mask tho difference 
which the lateral and the eaudal striping of the Gonot also conati- 
tutes bolween it and the yada? of Greece, 

1 Seo Aristoph, ‘Range,’ od, Botho, adnot, ad 1. 440, aub voce. Taprygala pupaiva, 


ibique oltatn, 
9 Aingworth, olf A. Wagner, ‘Abhand, Akad. Wiss, Mtnchop,’ iy. 107, 


8 Gray, ‘Ann, and Mag. Nat, List,’ 1842, ix. 50, 
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. Longth of Borly, of Tail. 
Common Goriot, Virerra genellaiessee nae AO aie i6" 
Pharaoh's Rab, Werpestes tchnewmon.... 18” 
Spanish Tchnenmon, Verpeates widdrtugtont, ao” 
White-easted Marton, Mustela foina .., 8” 
‘Yéllow-breasted Marten, Alustela martes, 13" 
Polecat aud Verrat, Mustele putaiius ef fara, e 
Sardinian Weasel, Afustela boccamela, 4” 


Stoat, Mustela evminea.. ... 
Common Weasel, Mustela vui ; <8 
Tho upshot of this paper then is to show that in classical times 
the word yadf was used by the Greeks to denote the musteline 
marten and forret, but not the polecat probably, though probably 
the gonct, and that in later times, but not till later times, it was 
used also for the Melis domesticus. Tho word mustela does not seem 
to have been transferred together with the office when the latter 
was handed ovor from tho marten to the felis, in Italy, In the 
Enst the felis took both the name and the work of the vival it 
supplanted, It did suececd in supplanting the marten as tho 
domestic mouse-killer, probably partly by virtue of ils greater 
atinchmont to man and to place, partly by virtue of its less pro- 
nouneed tendency to burglary and petty larceny, partly by virtue 
of its more even tomper, and.partly by its greater cleanliness and 
less offensiveness. Tho very points also in which as a wild animal 
it is inferior mako it superior as a domestic ono to a musteline. 
*Iis constitution being less plastic it cannot fit itsclf as casily as 
tho latter to varying climates, in many of which, as Rongger has 
shown of Paraguay, it cannot 1mm wild, Its range of foods is more 
limited, and its fneulty for, and its courage in adopting new methods 
of purveying for itself, less conspicuous than theirs, Teneo ‘the 
poor eat of the adage’ being more dependent on man, has been 
obliged to render itself more useful to him than the marten, and it 
has vory successfully {wened its inforiority 10 ‘commodity,’ 

Tho question as to how,in tho trivial language of two different 
nations, English and Greck, in modern as in ancient times, Viver~ 
vines4, Mustelines, and Felines have each had a representative 
enlled by tho same name as a couple of animals, ono in each of the 
two other familios, is a liltle harder to understand for the ana- 
tomist, or for the anatomical artist, than it is for anybody who, 
boing devoid of cither of these accomplishments, will sland inside 





* Wo apoak of a olvot cat as woll as of a marten ca¢ and common eat, 
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the halfshed half-house for the ‘Small Carnivora’ at the Zoological 


Gardens, and listen there to the remarks of people who overlook 
the little differeneos upon which seientilie zoology is founded, 
‘They ave all cats,’ I heard one of these authorities! say thore one 
day, albeit there were then plenty of the ominently annuloid 
yiverrines as well as a very typical felis, the Ledis chaus, to be 
compared and contrasted at a singlo glance and within a few Sout 
of vach other, It is not hard to sco how the mustelinos and viver- 
rines come Lo be classed together, seeing that so many members of 
both familics aro so markedly clongate, vermiform, tapering and 
low on their limbs, But the relative proportions in the sides, in 
tho trapezium which four lines, corresponding one to the fore-legs, 
ono to the hind, one to the line of the back, and tho fourth to the 
ground on which the creature stands, make up yespeclivoly in a 
feline and in a vivorrine or musteline viewed from the sido, are so 
vory diferent, 40 say nothing of the all but equally striking differ- 
oneces in Lhe proportions of the skull and jaw diameters, longitu- 
dinal and transverse, Zater se, firstly, and in yelation to tho corvical 
region, secondly, that wo must look to points of habit rather than 
of structural arrangement to account for the imposition of this 
common name upon creatures to our eyes so different, And I 
suppose the springy yet silent lightness of their stop when placid, 
and tho lightning-like pounco of their attacking stop, correlated as 


they avo with a moro or less similar armature in tooth and claw,” 


axe tho points which ‘imaginationem [oriontia aut intelleetum vul- 
garinm notionum nodis astringentia’ have caused the imposition of 
tho common name these animals have had given thom, The nr. 
boreal and noeturnal habits again, correlated with certain modi- 
fications in the organs of special sense, are common points to the 
foles and the mustelae, and especially though not exclusively to 
tho martens, Both alike take to trees when pressed by hounds, 
but since tho invention of fire-arms this single device of the ‘cats? 
is no longer worth as in the old fable more than all the tricks of 
the fox. Tho phraso ‘up a treo’ was not, perhaps could not have been, 
anterior to that of ‘as swe as a gun? The pine marten indeed 
will, Blasius informs us, sit still on the same place on a bough 


3 Straho, however, uses much the samo Innguage in speaking of what must, I think, 
in all probability hava beon the common genot, Viverra gencita, Writing of Mauri- 
tania he enys, xvii, . 3, p, 827 A, Casaubon :—pépce 58 kat yards aldovpos toas wat 
bpolas, why Sr 7 Alyy mponbmrae RAAAOY. 
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after having been shot at once and missed. The cat has, Reugger 
informs us (‘Siugethiere Paraguay,’ p, 214), learnt to kill the rattle- 
snake in Paraguay, and L have read that the felis acquired this 
self-same snake-killing dexterity in the island of Naxos, but I 
have not the reference at hand at this moment, IIerein it has by 
practice under the stimulus of constant provocation come to re- 
semblo tho mustelines in what is instinctive to thom; but though it 
will steal cream, as Falstaff told us, it will never, like the martens, 
steal eggs nor honey nor (ako to burrows in the way of refuge. 
Tam aware that there are both scholars and men of science to 
whom disquisitions such as these will seem but tho strenua inertia 
hominis male feriali, Critics such as Pope, and, I regret to have to 
add, such as Hallam (sce ‘Literature of Modern Europe, i. 277), speak 
of such attempts to preserve the unities of time and place in Fannae 
ag in dramas, the one with the cynical sneering giggle, the other 


“with the elevated and refrigerating yet half-compassionate contempt 


congenial {o their respective schools of literature and of politics, 
But to the scholar I would say that, though in these matters as in 
many others by increasing’ knowledge we increase also sorrow, or 
at least our susceptibility for annoyanco, it is rave indeed to find 
a writer of the classical periods making blunders in the way of 
putting animals into places which they nevor wero found in, except 
jn connexion with the cireug of olden or the menagerie of modern 
times, which are so rife in all but our very best modern writers, 
Modern catalogues of African mammals show that Virgil did not 
deserve the criticism as to the presence of the slag there which 
Pope in the ‘ Martinus Scriblerus’ puts into the mouth of Bentloy as 
wmuworthy of any ono clse; and that Lipsins need not havo ex- 
plainod away, as ho docs (‘Hlect,’ ii, 4), the phrase Jidystidos ursae, 
The placing of the lion by Theogrilus, i. 72, rfvov xd ’x Bpupoto 
Acdy dvéexdavoe Oavdvra, is in fact the only anachronism or ana- 
topism of the kind which my momory furnishes me with from the 
writers of the best periods of Grock and Roman literature, 
‘Lo the man of scionce I may say in the words of Goethe :— 
‘Mitssot im Naturbobrachten 
Immer eins wie ales achten 
. Nichts ist drinnoen, nichts ist draussen : 
Denn was innon, day ist nusson 


So ergreifet ohne Sdumnies 
Heilig Uffentlich Geheimniss,’ 


ul 
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XXIX. 
ON THE OAT OF THE ANCIENT GREEKS, 


In 2 book, with the existence of which I became acquainted a 
fow days ago, by a reference in Aubert and Wimmer’s new edition 
of Avistotle’s ‘Historia Animalium,’ and which, through the kindness 
of Mr. Sclatey, I have had put into my hands this day, I have como 
upon cortain statements which confirm not only certain of the 
conclusions, but certain also of the conjectures put forward by me 
in the ‘Journ. of Anat. and Phys.” Nov, 1867 (Article XXVIII), 
This book is Dy, Evhard’s ‘Fauna der Cycladen,’ Leipzig, 1858, 
From it I learn that the Mustela foina, the white-breasted marten, 
the animal which in my paper I strove to show was the domestic 
mouse-killor of the ancient Greeks, is common now in all tho 
Cyclades, and in some of thom actually has tho old Gyeck name 
Uris ab tho presont day, The polecat, Mustela putorius, and the 
ferret ara not members of this fauna; neither conld Dr. Erhard 
find the gonet there, I neod not point out tho bearing of 
these statements upon those advanced by me in that article, But 
I will take this opportunity of saying that Dy. Evhard’s litile 
volume deserves to be better known than it is at presont in England. 
Besides giving us an excollent example and a ‘simple case * for the 
study of the rationale of the Distribution of Species, it teaches us the 
very important, and nota little needed lesson of caution, in receiving 
entalogues of indigenous animals of any area, however sma and. 
accessible, as being necessarily exhaustive. Though the vegelicion 
of the Cyclades is (p. 7) of such a character that s hare can hardly 
hide itself from the eye of tho eagle, and though at first Dr. 
Evhard was (p. 8) inclined 1o think their mammalian fauna was 
as exclusively Adullamite as that of a coral island, ho has, after an ° 

nla 
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investigation of several years, given us a list of no less than sixtcon 
land mammals, amongst which there is one néw and proviously 
undescribed species, the Afyoceros pictus, the Ibox. of the Cyelados, 
Tho very gonoral distribution of the rabbit, which in its wild state 
hore is as Jarge as the hare or larger, goes some way towards show- 
ing that it was indigenous in tho area of the Cyclades, as it is snp- 
posed to have been in the Balearie Islands boforo they woro, broken 
up into an archipelago, But at the same time it is tho harder to 
understand how Aristotle and how the Greck gourmets who (@vres 
éy m&ov Aaygors must have known how different a rabbit's flesh was 
from a hare’s, if they had ever eaten it, could have filed to dis- 
tinguish the one animal from the other, the rabbit being now most 
abundant thore, and haying mado the Myconos, so often mentioned 
by these ancients, into a honeyeomb with their burrows, But in 
their days thoso islands wore richer in population, an ocensional 
massacre of Melians having been as nothing to the constant ope~ 
ration of Lurkish barbarism ; and if, as I havo striven to show, this 
largor population had in domestication, house by hougo, such an 
enomy of the rabbit as tho marten is, we havo somo sort of an ex- 
planation of the absence of the mention by them of an animal as 
oxisting in the Cyclades in classic, which must all but cortainly 
have oxisted there in geological, as it docs also in our own times, 
The islands, I may add, wore probably or certainly hotter wooded 
than now; and trees favour tho multiplication of tho rabbit loss 
than they do that of ils many and various onomios. 

2. In my provious paper I said, Article XXVIII, p. grr, (In the 
ast the folis took both tho name and the work of the rival it 
supplanted,’ It is possible that I should have been right in making 
this statement more oxtensive, and in saying that the cab of the 
Ugyptians took not only tho name yad#, but also the name txris of 
its predecessor in the Greck houso, Mor T find from ao passage 
of Tetzes, ‘Chil’ v, 8, quoted by Bochart, ‘TIierozoicon,’ i, 986, 57, 
that this authority, if so we may call him, called the ataovpos by 
the name of tens. Lhe passaye from Bochart runs thus: ‘In 
Tlesychio voeo xnidda, «rls eare (ov dporov yadj}, viverra est animal 
foli simile, Protnde putavit Tzclzes esse felis speciem, quod his 
vorbis diserte assorit, Chilindis quinti capite octavo, 


Yeris 58 (Gov wat abrd redct (1, wédet) dprdapdyor 
Xepoaiov wat rerpdmouy wey, & atdoupoy Kadobper,’ 
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But I am inclined, as I think Bochart was also, to consider 
these lines to be so worthy of their author as to be unworthy of 
any attention from us. And it is interesting to note that, in a 
Basle edition, of the year 1546, of Tzelzes’ works, the first, and to 
the credit of human naturo it should bo added, also, up to 1826, 
tho last independent edition of this portion of his works, some 
of which happily still remain unprinted, there stands opposite 
these lines the following Latin note: ‘Alii mustelam rusticam seu 
viverram, 

3. If I understated my case in this instance, I overstated it in 
another, when I said (p. 513) that the cat will never take to burrows 
in the way of refuge, I have alveady said, in this paper, that in 
drawing up catalogues and making faunae, it is wise and well to 
avoid universal negatives, It would have been well if I had had this 
precept before my cyes in a more generalised form when I wrote 
my last paper; for I have since been informed by two good ob- 
sorvers that they have each of them known a ent take to trog- 
lodytism. In neither of these cases, however, did the animal profit 
much by doing what it could not have been expected to do. 


XXX. 


ON TUE DOMESTIC PIG OF PREDISTORIC 
TIMES IN BRITAIN, 


AND ON TIN MUTUAL RELATIONS OF THIS VARIETY OF PIG AND ‘SUS 
SOROFA TERUS, ‘SUS ORINTATUS, ‘SUS ANDAMANENSIS, AND 
‘SUS BARBALUS.’ 


Powrrons of two skeletons of domostio pigs having beon put 
into my hands by the Roy, William Greonwell, 1.8.A,, from an 
interment of the so-called Jate Coltic poriod, i.e, of tha ultimate or 
penultimate century before the Roman conquest of this eountry, 
I determined to compare them with such other specimens of Suidae 
as might by any possibility be gonetically connected with thom, 
Among thoso other specimens I may mengjpn, first, several spaci- 
mons of the wild bour, Sus sero/a, var. ferus, from the alluvinl 
doposits of this noighbourhood, and now in the Geological Sories ° 
of the Oxford Museum, undor the charge of Professor Prostwich, 
F.RS.; secondly, five specimens of the Indian wild hog, Sus 
cristatus, kindly lont mo by Sir Walter Miliot, K.G.S.1,, 11.8, ; 
thirdly, two skulls of Sus andumenensis, presented to tho Oxford 
University Museum by my friend Prof. J. Wood-Mason, of tho 
Tndian Musoum, Caleutia ; and fourthly, four skulls of Sus darbutus 
from Bornco, ‘he extonsive sorios of skulls of Suidae contained 
in the British Museum, thoso in tho Royal Collegio of Surgoons of 
London, and the specimens of wild- and domestic-swine skulls con- 
iained in our own collection were also used for this comparison, 

It may be well at tho outset to specify the sovoral points of wido 
and general intorest upon which such an onquiry as the onsuing 
may bo brought to bear, Firss among these 1 would mention its 
- bearings upon the now so commonly discussed quostions relating: Lo 
the carly migrations of owr own specics, The pig was ono of tho 
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earliest, possibly the very earliest, of animals which man domes- 
ticated ; and the question of the source or sources whence it wag 
derived has consequently an ‘ethnographisch-archdologische Bedeu- 
tang’ (to use the words of Fischer}, in his analogous investigation 
aso the sourecs whence the jade and nephrite of early European 
times were procured) of the first importance, Gibbon® has re- 
marked that ‘man is the only animal which ean live and multiply 
in every country from the equator to the poles;’ and he has pro- 
ceeded 10 aver that ‘the hog seems to appronch nearest to our 
species in that, privilege.” As a matter of fact, Gibbon here, as so 
often olsewhere, was very nearly though not quite exact: the 
northward limit of the range of the wild hoar may perhaps be 
taken as somewhere between 55°9 and 60° N., and that of the tame 
pig as 64° N., whilst that of the common fowl* extends probably 
a little, and that of the dog certainly much, farther northward, 
The mention of the Australian dingo suggests another amendment 
of the somewhat cynical remark of ow great: historian. 

Secondly, a very useful light is thrown, or may be thrown, upon 
the question of the extent to which the influences of civilisation 
act upon our own species, by the analogous enquiry into the effects 
which domestication has been able to produco upon an animal 
linked so closely with ourselves in a many-sided commensalism, 
Tho least pleasant aspect of that commensalism, that, namely, which 
is presented to us by tho facts of ow solidarity with swine in 
tho maintenance of the alternation of the forms of life of Zaenia 
and Yriching, must, it may be remarked, upon any view of the 
origination of the four species concerned, foree upon our attention 


111, Wisoher, «Nephrit und Jadoit noch iron minoralogischon Higenschaften,’ 
Stuttgart, 1875. For similar invostigations as to tho sources of the cultivated plants 
aud the woods of prohistorio times, geo Koller's ‘ Lake-Dwvollings,’ translated by Leo, 
pp. 303 and 343, 

® «Decline and Fall of the Roman Empito, chap. ix. note 9. pe 352. Smith's 
edition, 

6 For the northwaid range of tho wild boar and the tame pig, see Biandé and 
Rataoburg, ‘Med, Zool.’ p. 89 ; Pitaingor, ‘Sitzungsborichte d. Akad, d, Wiss, Wien,’ 
1864, p. 387; Raddo, ' Reise im Y Siiden von Ostsibirion, i. 236; Zimmermann, ‘ Geo- 
graphisoho Geschichto,’ i, 189, 1778, Middondorf, in his * Sibirische Reiso, p. 1062, 
1867, gives 56° N. lat..as tho extreme actual northward mit of the wild boar, 
(Since I wrote as above, Mx. H, N. Mosoloy has prooured for mo a skull of a tame pig 
fyom Stone 1 BB, Lofoton Islands, 2° above the arctic circle.) 

t Dor the northward rango of the domestic fuwl, @ullus domestious, seo Brandt and 


Ratzoburg, t, e. p. 150, 
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considerations of the very greatest gravity, ‘To {ako somowhat. 
lower ground, from such a study as that of the variations of tho pig 
under domestication, we may obtain safe criteria for estimating tho 
relative effects of food, whether seanty or abundant, of early or Into 
exercise of the sexual functions, and of interorossing, upor the 
formation of facinl characteristics. Lhe importance of not over- 
looking the influences of sex and of age is nowhere more forcibly 
prossed upon ovr attention than in an examination of a sories of 
skulls of Suidue, Tt has often been overlooked in disquisitions on 
tho skulls of /ominidae, 

Thirdly, whethor the question al issue as regards man between 
the Polygonists and the Monogonists will, as has beon predicted 
(Darwin, ‘Descont of Man,’ ed. and, p. 180, 1874), ‘dio a silont 
and unobserved death’ or not, there can be no doubt that netya~ 
tions of the argumentations whereby that qnestion has been, or 
oveht to have been, dealt with, ean he furnished nowhera more 
filly and fully than in an enquiry into tho distinctness or non- 
distineiness of the various races of swine, 

Threo distinct views have heon advocated as to tho relationship 
of the domestic to the wild swine, Sus scrofa, var. ferns. We may 
tako as tho first of these that advocated by Professor Steenstrup }, 
and stated by him in the following plain words :— 

‘Il n'y o pas do transition h obsorvor ontvo los aangliors of los plus anotens 
coohons domostiqnes,’ 

In this view Professor Steonstrup will find Mr, Samuel Sidney 
coincide in the opening sentences of his work ‘Qn the Pigs’ and a 
view vory closely similar to it was put tontatively forward in tho 
yoar 1821 hy a savant who combined tho functions of p Professor 
of Matoria Medica with those of Director of tho Botanical Garden 
wt Borlin, Professor ink, in the following words, to be fownd in 
his work ‘Die Urwelt und das Alterthum,’ i, p. 192 +—~ 

‘Das yaluno Schwoin stammt nach allon Naturfoischoin von don wildon Aslwoinon 
ab, und auch die Allen waion schon dicser Moinung?; doch svhoiné mir dio Sacho 
keineswoges ontschioden. Die Strike, Grosso und Farbe des wilden Sehwoines widen 
keinen Unteiseliod machen, da dis wildon Thioo sidrkex, grossor, und dlinklor 


goftitbt sind, ala dio yahmon, abor dio grosaen Ianor des wildon Ebos scleinen doch 
moht bloss VorgtUsserung zu soin, Dia Feltdecke des zahmon Schweines findet sio 





1 Bullotin du Congrds International d'Aichdologio préhistorique 4 Copenhaguo on 
1869,’ p, 163. 
4 Vauo0, ‘De Ro Rustica,’ 1, if, 0.1, 
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niemals auch bei dem fottosten wilden Schweine, die gestioifte Fabe dos Frischlings 
ist nogar moakwirdig, dio Stiin der wilden Schweine ist mehr gowolbt, die Ohron 
sind kiwrzer, mehr zugerundet, der Ritssel Janger, andere Vethaltnisze an den innein 
Thoilon zu geschweigon. Es feblt ganz an Bolspielen, dass dio Zahmung solche 
Veranderungen hervorgebracht Vielleicht stammt das zahme Schwein von einer 
orientalixchen Art ab, welche gross abst unsohadlich sein soll, und hin und wieder in 
oinigon Roisebeachicibungen erwihnt wird’, Duch exfordat die Sache noch eine 
gonauere Untersuchung. Das siamische Schwein aus dom dstlichen Asien abstam- 
mond, ist ohne Ziweifel cine bosondac Ait,’ 


Precisely tho opposite view was held by Mr, Youalt, who at 
p. 35 of hig work on ‘The Pig,’ London, 1847, says, when speaking 
of the wild boar, 


‘No ono can for a» moment doubt that it is the parent stock from which the 
domestionted breeds of swine originally sprang,’ 


Blasius (‘Siingethicro” 1857,.p. 509), Fr. Cuvier (Hist. des 
Mamm,,’ 1824), and Giebel (‘ Siugethiere,’ p. 225, 1859), would, I 
apprehend, agree with the extreme view enunciated by Mr, Yountt. 
An intermediate view is put forward by Riitimeyer in his inestim- 
able work, ‘Die Fauna der Pfahlbauton,’ pp. 186-190: according 
to him, what, owing to the slow spread in Gormany of improved 
breeds, may still be called das gomeine Tausschwein has originated 
from Sus scrofa, var. ferus ; whilst the Berkshire breeds, he thinks, 
may owe their origin to Sus celebensis; and his Sus sergfa, var. 
palustris, ‘das Torfschwein,’ a domestic pig known as‘ das Biindt- 
nor Schwoin,’ and Sus indieus may represent a distinet stock, if not 
species. Nathusius, in his ‘Schweincschadel,’ p. 175, agrees with 
Riitimoyer as to the origin of tho large-cared yaco common in 
Central Europe, but suggests Sus vidéalus, of the islands of Java, 
Borneo, Amboyna, and Batchian, as the parent stock of the widely- 
spread domestic breed known as Sus indicus, In this latter point 
ho agrees with 8, Miiller. Titzinger (1.c.) differs from Nathusius 
in supposing, without perhaps adequate reasons, Sus deucomystaa Lo 
be the parent stock of the Chinese, Cape, Portuguese, and Cleve- 
land breeds, whilst Sus eristatus, the wild pig of Ilindostan, he 
suggests as the parent slock of the Siamese and Sardinian races, 
Temminck (‘Fauna Japonica, p. 37, pl. xx, cit, Nathusius, lec. 
Pp. 167) suggests that Sus Zeucomystax may bo the parent of the 
domestic Sus indicus; and though Nathusius, p, 167, demurs to 


1 Otter, ‘ Voyage on Porsio,’ t. i. p. 207; D, Maillot, ‘Desoription de l'Rgypto,’ 
t. il p, 176, 
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the enunciation of this statement as being dofinitely proved, his 
objection amounts to little more than saying that Sus dencomyslar 
is probably nob specifically distinct from Sus vittadus, which Nathu- 
sits himsolf holds to bo the paront stock of Sus indicus, 

My own views, as based upon tho data available to mo, are to the 
following offect :—The prehistoric domestic swine which have come 
into my hands appear to me to be more nearly affined to Sus sero/e 
than to any of the Asiatie wild swine with which I am acquainted ; 
secondly, without wishing to affirm absolutely that too much 
weight has heen laid by Nathusius upon the shortness of the Inery- 
mal for differentiating Sus indicus, as wo now sco it, from Sus sero/e 
and ils progeny, I am inclined to think that sub-cquality, iP not 
actual equality, between the malar and the orbital borders of the 
laciymal bone may be found in prehistoric skulls of the Sus serg/u, 
var, ferns, and especially in the female skulls of that varioty of Sus 
which, in other points, such as tho slendorness of the snout, differ 
from the ‘orfsehwoin,’ the representative in those times of Sus 
indicus, according to Riitimeyer ; and, thirdly, I think it is possi- 
ble to show that, whilst Sus ertstatus, Sus leucomyslan, Sus vittatus, 
and Sus timorensis form a closely connected group of Suidae non 
verrucosi, with which, again, Sus audamanensis and Sus papuensis aro 
to be allied, all these sub-species differ in points of considorablo if 
not of specific valuo from Svs verrucosus of Java, from Sus eedebensis, 
and, finally, from Sus scrofa of tho Palaearetic region ax woll as 
from the non-verrucosa Sus Lardatus of Bornco, 

It may be well to begin with this latter point first, and to show 
that the group of Kastorn pis, of which the wild pig of Tudia, 
the Malay peninsula, and the Lancay Tslands, Sus enis/a/us, may be 
taken ng a type, is always distinguishable from Sus sero/a, var, Jerus, 
of Europe, and Asia north of tho Tlimalayas, ‘This view is not 
equivalont 10 ono which should lay it down as cortnin that they 
aro specifically distinct, a question which it is not proposed to rise 
here, I should agroo, however, with Mr. Jerdon, whose book on 
tho Mammals of India, 1874, enme into my hands subsequently to 
the formation of my opinion, in holding that the Indian wild hog 
was ‘ag worthy of specifio distinction ns many other recognised 
species’ (le. p. 241), though this is not to say much. I should 
not, howover, entirely accept his statement to tho effect that tho 
hend of the Indian wild hog was longer and more pointed than 
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that of the European wild boar, though this has been laid down 
by Colonel Sykes (‘Proc. Zool. Soc,’ 1831, p. 30) as being the 
state of the case; for in measuring the relative lengths of the nasal 
and fronto-parietal regions of the Indian wild hog, I have come 
to think that precisely the reverse of this s{atement is usually, 
though not invariably, tho, caso, the Indian hog haying the nasal 
bones shortor relatively to the rest of the roof-bones of the skull 
than Sus serofa, var. ferus, Neither do I agree- with Colonel 
Sykes in holding that the straightness of the plane of the forehead 
will differentiate the Indian af least from modern European wild 
boars: some concavity is produced in the mesial contour-line of 
large prehistoric wild boars, not by any angulation at tho junc- 
tion of the facial with the cranial bones, as in modern tame swine 
of highly cultivated breeds, but by the upgrowth of the back por~ 
tion of the skull roof-bones and tho occipital transverse crest; 
modern European wild boars, however, which are much inferior 
in size to their prehistoric and, indeed, to their mediaeval pre- 
decessors, have the fronto-parictal and nasal lines forming one 
unbroken straight line. 

Colonel Sykes’s words, ‘Tail never curled or spirally twisted, 
appear to me (I.c. p, 11) to bo said of the tame variety of the 
Indian hog; but though Mitzinger (‘Silzungsberichte Akad, Wiss, 
Wion,’ 1864) specifies the form in which the enudal vertebrae are 
cnrried as ono of the specific marks in each of his descriptions of 
tho Suidae, and though Linnacus uses the words (Ed, xiii, ‘Syst, 
Nat.’ p. 65) ‘Cauda sinistrorsum reeurvata’ for differentiating Cents 
Saniliaris from Canis lupus, 8. Canis canda inewvata, I am inclined 
to think too much weight may bo laid upon this point, 

Thoroughly trustworthy figures of tho European wild boar, 
such as that given by Schrober (‘Saugethiere,’ inf, cecxx), or that 
in Buffon’s ' Tlist. Nat,’ v. pl. xiv, and Tvéd. Cuvier, ¢ ist, Mamm.,’ 
yepresent it as having the root and tip of its tail lying evenly he~ 
tween tivo points; though the Vienna zoologist just referred lo says 
of this appendage in this animal, 


‘Sohwanz goringolt, kurz, nicht ganz bis zum Forsengelenke rcichend,’ 


And as an indication of the trifling value of such a point as this, 
it may bo remarked that of two female specimens of the vory well- 
marked species, Sus arbatus, ono young, the other old, figured by 
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5, Miller, ‘Vorhand.’ i. taf 30, ono has the tail curled, and tho 
other, the eldor one, has it straight. 

M2. Blyth (ei? Jordon, 2. ¢.) holds 8, eris/adus to ho only a variety 
of the wild boar of Europe, but still to be a well-marked reg. De 
Blainville (« Ostéog., Sus,’ p. 129) sees no differonees of morphological 
importance betweon any, of the Asiatic swine and the Europoan 
wild boar, and says :— 

“Tn promidro ospdoo quo Jo squolette noun pormet do diatinguor par des onractires 
susceptiblos d’6tre lua of oxposds ost colle qui so trouve dans toute VAfiiquo au delh 
do VAtlas eb jusqu't son oxtidmitd la plus méridionale of mdme au dol dang In 
giande fle do Madagascar, of qui ox connuo sone le nom do Sus larvatus (Polamo- 
choerus afi teanns, Porous madagase icnsta, nobis’), 

Gichel follows Do Blainville in this, Dr, Gray, in ‘Proce Zool, 
Soc,’ 1852, p, 130, said that, after examining ten skulls of the 
European wild boar and its offspring from thia country, from tho 
Gambia, and from the Cape, as also twelve skulls of the wild hog 
from Continental India, he could not discover any constant casily- 
dosorihed charactor by which the Huropean and tho Indian kinds 
could bo distinguished, And, ho adds, ‘this is the case in tho 
many other genera allied to the pigs!’ It is true, no doubt, that 
many animals, such as—~ 
‘tho lion and the tigor, the fox and the jackal, tho asi and tho zebra, aro far moro 
stukingly difoontinted by tholr polago than by theft skulls,’ 
as Professor [Luxley (‘Prohistoris Remains of Caithnoss,’ p, 132) 
has taught ng; still it yo remains to bo proved that differences 
which, though only skin-doep, aro constant and permanent, will not 
ultimately be found to bo correlated with more or fowor differences 
of tho deeper-lying paris, either of a puroly qualilative or of a 
quantitative kind, 

In 2 disquisilion the ultimate object of which is the attainmont 
of clearoy viows as to the origin of ow tamo pigs, the question 
meets us at tho outset whether there exists any marked difference 
betweon the wild stocks under comparison as regards thoir suscop- 
tibility of domestication, Upon this point I havo to say that I 
find, in opposition to what Mr, Samuel Sidney has laid down in the 
first chapter of his work on tho pig, that Sus sergft, var. ferns, is 
erediled by most trustworthy authors with as great a capacity fox 
domestication as any wild animal, including ils wild Asiatic 
congonors, upon which observations aro recorded as to this partioular 
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susceptibility, Pallas’s words in his ‘ Zoographia,’ i. p. 269, as to 
the wild boar of the Palacarctic region, called by him, not incon- 
veniently, Sus ewropacus, in contradistinction to the China or Siam 
pig, called by him Sus iadieus, says plainly and emphatically ‘ por- 
celli cicurari assuescunt facile ct cum domesticis generant,’ Radde’s 
uliterances (‘Reisen im Siiden von Oat-Sibirien,’ Bd. i, p, 236) are 
even more to the point, as they affirm the like of wild swine of 
greater age, They run thus:— 

*So muss ich gestchon dasa sio sehr fricdlichor Natur sind, und es mir mehimals 
passivto mittelalte Wildoschweine sich mir bia auf vier Iaden Woite nabon zu 
aghon.’ 

The Asiatic pigs, secondly, of the group represented by Sus cris- 
tatus, though not, within my knowledge, those known as Sus veru- 
cosus, nor those known as Sus barbatus, have vory similar and very 
numerous testimonies borne to their educability and capacity for 
attachment to man, Jtzinger, indeed, says of the domesticated 
Chineso pig, his ‘ Sus.lewcomystum sinensis,’ that it resembles the 
domesticated European pig generally in ils habits and character, 
but that it shows much more attachment than the European farm- 
pig to the persons who take care of it, and will even follow them 
about, although it is otherwise troublesome and obstinate, (Sits 
aungsberichte d. Akad, Wiss. Wien,’ 1858, Bd. xxx. p, 235.) In 
Formosa, when the Dutch first became acquainted with it, in the 
beginning of the sevontcenth century, every native woman, we aro 
informed, on tho authority of Ogilby (‘Atlas Chinensis, ii. p. 8, cc, by 
Swinhoo, ‘Proc. Zool,’ 1870, p. 643), had ‘a great pig running alter 
her, as we use to.have a dog.’ A closer intimacy than this has been 
observed {o exist between ZZomo sapiens asiaticus, Linn, and Sue 
sinensis, Linn,, by Professor Uuxley (cit. Gallon, ‘Trans. Ethnol. 
Soa,’ vol. iii, 1865, p, 127), who has scen sucking-pigs nursed at 
the breasts of women, apparently as pets, in islands of the Now- 
Guinea group. As regards the wild races, Sir Waltor Elliot tells 
mi, in @ letter of date May 15, 1876 :>— 


*T havo aon the young of Sus eristutus, which had beon captured by somo of the 
Indian nomad comniuuitics, and rearcd by them, running about among the domextia 
slook ; so that it would be had to say whore the lino should be drawn}! 





1 Jé would appear that this difleulty has been folt by others to be a very rent one, 
Colonel Walter Campbell iolla us, ab p, 325 of hia ‘Indian Journal,’ 1864, that he 
fonis ‘the young gentlemen of the present day have taken to speming village piga 
instead of wild boars,’ and that ho has ‘soon the thing dono before now! 


’ 
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The wild Sus papuensis has been found by Europeans, as wo aro 
informed by M, R. P, Lesson (* Voynge do la Coquille,’ 1826, vol. i. 
p. 176), to be moro thoroughly domesticable than the half-wild 
state in which some of the natives are content to leave it would 
have led us to expect, and to sot up relations of mutual amity, not 
only with the human, but also with canine companions, 

As regards the Acthiopian region, the wild hog is reported Lo us 
by Dr. Barth! as consorting on terms of porfect amity, and, indeed, 
intimacy, with other domesticated animals than the dog, and also 
with the natives, Theso are his words relating to a district in 
Contral Africa :—~ 

‘Naked young Jads wo1e splashing and playing about in tho wator togother wilh 
wild hogs in the greatest harmony 5 nevor in any part of Nogroland havo I scon this 
animal in such numbers as hore about the Slubf, Onlves and goats wore paaburing in 
tho fields with wild hogs in tho midst of them.’ 

Tt is impossible to be perfectly certain what wild hog this may 
have beon; still it can seareely have heen any other than Sus sen 
naaviensis, which has beon supposed (seo Darwin, * Domestication? 
i, p. 71, and od.) by J. W. Sehiitz to have been the parent stock of 
Sus scrofa, vax. palustris, of Riitimeyer, but underneath tho entry of 
which, in the British Museum Catalogue of 1869, p,. 338, I find 
the following nolo :-—~ 

‘Dr. Murio saya ho has ofton scen and eaten the true wild boar of tho genus Sua 
in Afsicn, 08 woll as tho Polamochoei us, on tho west const, I havo novor seon any, 
or tho skull of ono,’ 

Like Dy, Gray, T havo had no quito satishactory opportunities for 
forming an opinion, such as inspection of authentic skulls gives, as 
do the rolutions of Sus sennaariensis Lo Sus scrofa s but whilst going 
over tho sarios of skulls of Suidac in tho British Museum, J came 
upon one which, though entered under tho head of Potamvedoarus 
africanus, ought, I make no doubt, lo be entored under the head of 
Sus sennaariensis, or, as T should prefer to eall it, Sus serg/e, var. 
yYricanus. This skull is numbored 7154; and of ib wo have tho 
following history from Dr. Gray (‘Proe, Zool. Soc,’ 1868, p. 353 
Brit. Mus. Catalogue, 1869, p. 342) i— 

4A aleull without its lower jaw (715 @) was brought homo by Captain Aloxander 


from hia oxpodition to Damara, and presented to the Kvitish Musoum, It is wceorded 
jn My, Gorrard’y * Catalogue of the Bones in tho British Musoum” as Sue eapensta 





1 Referred to by Nathusing, p. 147, U.0.3 Or sco his ‘Tiavole in Contral Alvica,’ 
vol, iii, p, git, 1857. 
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(p. 277). Ttis the skull of an adult animal, with the crown of the grindera much 
worn, Ié is probably the skull of a fomale, as it agrees with all the characters of 
Potamochoerus ; but it has only a well-marked ridge across the uppor part of the 
baso of tho sheath of the upper canine, and the upper margin of the nose is not 
dilated nov swollen. 


Whén I tool: this skull into my hands I was uncharitable enough 
to suggest to My, Gerrard that it was a skull of Sus cristatus 
wrongfully assigned to Damava as its habitat, Leaving this low 
ground, I came to think that it might have come from some 
descendant of pigs of the Sus indicus breed which had run wild at 
the Capo and roverted to the Sus crisfatns form. But I have now 
no doubt that this is a skull of such a wild boar as those of which 
Dr, Murie speaks; and if this be so, the Sus of Africa is not readily 
to he distingnished from Sus eristatus, at lenst by cranial characters, 
Dr, Gray, under the heading Sus sennaariensis (‘Proc. Zool, Soe,’ tc, 
p. 32, and British Mus, ‘Catalogue,’ 1869, p. 338), suggests that 
the skull figured by De Blainville (‘Ostéographio,’ tab, v) may have 
belonged to a Sus sennaariensis, It is described as ‘Sus scrofa 
aegypti’ by De Blainville ; but, as far as I can judge from the 
drawing, it has all the charactors, to be hereinafter detailed, which 
distinguish Sus scrofa, var. ferus, from Sus eristatus, and conse- 
quently from such a skull as that labelled 715 @, and brought home 
hy Captain Aloxandor. Of course there is no & priori difficulty in 
the way of our supposing that the wild boar either of Palestine or 
of Algiors, both well-known animals, may havo extended into 
Egypt, a country which has so much both of*tho Palaearetic and 
of the Acthiopinn fnuna in occupation of its territory, Anyhow 
Dr. Murio and Dr. Barth avo sufficient witnesses to the fact that a 
true Sus is found in Afvion south of the Atlas nnd Sahara, I cannot, 
therofore, accept Mr. Wallace's statement (‘ Geograph. Distrib. of 
Animals,’ vol. i. pp, 253, 286-322) to the effect that a trne Sus is 
not to be found in the Acthiopian region. The mistake made, and 
handsomely acknowledged, by Fitzinger (‘ Sitz. Acad. Wiss, Wien,’ 
1864, Bd. 49, i. p, 389), in naming certain young specimens of Sus 
sennaarionsis by the name which Fr, Cavier had given to the masked 
boar, supposing them 10 be the young: of that species, would not 
havo oceurred with adulé specimens, What Fr, Cuvier called Sus 
larvatus, we know a8 Potamochoerus africanus ; to save farther con. 
fusion of namos and errors of fact, it would be well to drop the 
namo Sus larvatus altogether, Potamockoerus, which I observed to 
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yesemble Sus eristadus in having a large lacrymo-frontal ridge, is, 
of course, specifically distinct from it, Sus seanaariensis, if, as I 
think is most likely, closely allied to Sus eristatus, is anothor in- 
stance of the wide distribution of ‘ Pachyderms,’ a point on which 
Riitimeyer insists, in a different tono (‘Terkunft unserer Thierwelt,’ 
p. 34) from that adopted by Gibbon, but not less categorically, nor, 
indeod, less strikingly, remarking, as he docs, that at tho present 
day the Z/yrav and the Hippopotamus axe the only genera of Pachy~ 
» derms? confined {o one quarter of the globe, 
Pho Aethiopian region tkerefore must bo held to possoss a tro 

Suss and as to domesticability, the Palacaretic, the Oriental, and 
tho Aethiopian Suidac have possibly equal claims 1, 


1 Pigs fulfil oxeollently woll tho six conditions onumorated by Mr, Tranois Calton, 
ta, as necessary for domestication: viz. 1, hat tho animal should be hardy ; 
a, That i should have an inhorn liking for mau; 3, ‘That it should ho comfort 
loving; 4. That it should bo found useful; g. Chat it should breed feely; 6. ‘Nhat 
it should bo grogmivns, Avsop, Action, and Tnctautins (it, by Bochart, ‘ Horo 
voigon,’ ti, 698) lwo, in varlous ways, remarked on tho poouliarity of the pig ag 
contrasted with othor domostic animals, in that it is useful only whon dead, giving 
noither mill, a8 duos the cow, nor wool as does tho sheep. With this peoullarity is 
connected the fact, useful for tho often diffloult task of deolding whothor a particular 
skull camo from a wild or a domestic brocd, that domestic pigs ara usually mado 
useful while young. Rutimeyor, indeed (2. ¢ p. §2), gives it ax ono of his reasons 
for supposing Sus sora/a, var, palustris, to be vopresonted by a wild ay woll as by 9 
tomo stool, thnt its romains me wattally thoso olther of yory old or quite young indi 
viduals, A. pig will father while quite young; and whilst gaining nothing in its 
capnoily of manufacturor of food in tts own body, it loses in ita onpacity of a breeding 
aninial with inoreaso of ago, ‘This is not the caxe with the cow ; and Lhe dixaovery, 
thoreforo, of remains of vory old individuals of this apeoios only juntifies us in informing 
that the cow was a gcarce and valuable animal in the porlod and pluco to which 16 
holonyod, Seo Ritimoyor, Fauna dor Viahlbanton,’ p, 10, 

‘Lhe speotal valuo of tho pig as oa domestiented animal ix commonly oxproswed in an 
ostinato that ‘twioe the weight of fool may bo obtained from heys than ean bo 
obtained from tho samo cost of food hy moans of any athor animals’ (tuohardam, 
“Lo. p42). Inn little moro detail, it is to bo remarked that tho pig, ag a mont 
producor, stands at an advyantago (to the consumer), first, in Ue smaller rolative 
woight of its ‘offkl’ as compared with the enlire wolght of ils boty, bub secondly, and 
chiefly, in tho large proportion of fat, the kind of food which fa eminontly tha hardest 
for v savage or for the poor to procure, which it will store up upon almost any diotary, 
For this, soo Lawes and Gilbort's invaluable Papor in the Royal Society's Transncliong 
for 1859, ‘ On the Composition of gomo of the Animals fed and slaughtered as Tluman 
Food,’ page 565 for relative proportion of offal, pages 513 and 643 for storing up of 
fat, Ib may bo here romarked that De Blainyilto (‘ Ostéographie, G, Sua,’ Intro- 
duction, p, 107) may vory likely be right in snggesting that tho pig may liavo 
furnished animal food to the earliest races of man before eithor cow or sheep, bub that 
ho could not have had our knowledge of the very various kinds of animals which, 
oven in these days, funish lower races of men with animal food, when ho supposes 
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There would he little weight to be laid upon mere differences in 
sizo, oven if much greater differences did exist between Sus serofu, 
var, ferus, and Sus cristatus than a comparison of the measurements 
given in the British Museum ‘Catalogue of Carnivorous Pachyder- 
matous and Edentate Mammalia,’ 1869, pp. 334, 337, 338, or & 
comparison of the skulls themselves shows to bo the case; for 
Pallas’s' words and Nathugius's? ave both élear to the effect that 
differences of as much as go per cont, do exist belween individuals 
of the Sus serafa, var. ferus; and a comparison of what I believe to 
be the skull of an old wild sow, from the alluvium of the Thames, 
near Oxford, with that of a modern wild boar, will put the matter 
beyond all question, 

According to Nathusius?, the differences in size between the 
largest and the smallest wild swine are so considerable as to have 
caused them to be distinguished by such names as ‘ IIauptschweine’ 
and ‘Kiimmerer’ respectively; the latter of which terms has an 
equivalont in the word ‘ Wreckling,’ applied in some parts of Hag. 
land to the supernumerary pig’ in a litter, i.e. to the one which 
makes the litter exceed the number of available teats, and fares 
accordingly. Two or three of the commonly reported facts? as to 
the pairing and period of reproduction of the wild swino account 
vory sufficiently for these great differences in their size, Though 
the males are monogamous, severe battles nevertheless take place 
betiveen thom for the possossion, it is said, of the Inrgest females ; 
the smallest fomales consequently are left for the vanquished, which 
will usually be tho smallest males, Ilonce a great differonce in the 
tavo sets of offspring would bo reasonably expected. But, furthor, 
it is known that the wild, like the tame‘ swine, will breed long 
that animal food muat have been supplied by ono or othor of tho three animals 
named, And his reason for such trath as his oonolustons contain is, it is to ho feared, 
but « poor one ; ié rans thas, ‘le Coohon dtant Panimal qui sympathise le moins par 
ses qualitts nffectives aveo Vesptco humaine a dd dtre cclui qu’ello aura lo moins 
répugnd h tuer de sangfroid pour s'en nourrir; ce qui ama eu lieu plus tard of aveo 
bion plug de répugnance pour le Mouton ot pour le Boouf? 

4 « Zoographia,’ 1831, p, 267. 

4 ‘Sohwoinesohiidel,’ 1864, p. 65. 

3 Seo Richardson, ‘ Domestic Pigs,’ pp. 18, 19 (Waino, London); Samuel Sidnoy, 
‘Tho Pig,’ p, 4 (Routledgo, London); Blasius, ‘hungethiere,’ p, go9, 1857 ; Wagner, 
‘Situgothiere,’ p. 426, 1835 ; Brandt and Rotacburg, ‘Medizinischo Zoologio,’ p, 88, 


1829, 
4 Por the period at which tamo sows will breed, seo Sidney, J, 0. p. 61; Low, ‘Ou 


the Domesticated Animals of the British Islands,’ p. 415. 
Mm 
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before the period of maturity; and that the offspring of such 
unions, whother both of the parents or only one be immature, are 
likely to be smaller in sizo as woll as fewer in number, necds no 
argument. : 
Whilst no & priort probability can be gathered from any greater 
domesticability in favour of the claims of either European, Asiatic, 
or African Sus to, ho the exclusive source of our domestic pigs, and 
whilst mere sizo equally fiils to differentiate theso races, the point 
of the relation betweon tho length and the height respectively of 
the Jacrymal bone on which Nathusius has leid such weight 
(‘Schweineschiidel,’ passim eb pp. 9, 10, 83, 91, 92, 175), and to 
which Mr, Darwin has assigned go much importance (‘Animals and 
Plants under Domestication,’ vol. i. p. 70, od. 1875), though in the 
immenso majority of cases enabling us at once to differentiate the 
skulls of Sus crisfatus, as indeed of the othor Asiatic pigs without 
facial warts, from those of Sus scrofa, var, ferus, also somotimos 
fails us, Iaving measured a very considerable numbor of skulls of 
Sus ovistatus {rom very various parts of India, and having inyari~ 
ably found them to have the orbital border of the lacrymal shorter 
than, or ab most only just equal in length to the malar, and bear- 
ing in mind tho constant reforence made by Nathusius to tho mor- 
phological and classificatory value of this proportional difference in 
tho tame varioly, the so-cnlled Sus iadicus, I was entirely unable to 
undorstand how that author could say (/.¢, p. 185) that tivo skulls 
of Sus eristatus furnished to him by Mr. 3. Gorrard diffored from 
skulls of Sus scrofa, vax, ferxs, only in being smaller allogothor. 
But after measuring the skulls from Sir Walter Tlot’s collection 
and those in the British Musoum, with the result of fooling certain 
that, from tho contour, proportions, and, in adult males, the texture 
and seulpturing, together with the Inerymal of Sus crisdatus, ib was 
always possible to distinguish such skulls from thoso of our wild 
boar, I camo, in the Royal College of Surgeons, upon ‘a slcull 
which, whilst possessing certain othor pceulinrities (to be horeaftor 
detailed) as distinctive, more or less, of Sus cristadus, did combine 
with them tho long lacrymal of Sus scrofa, var. ferus, This giull 
is numbered 3251 a, and was pointed out to me by Professor 
Hlowox, with his often exporioneed kindness, as being a skull of 
Sus eristatus, which, together with two others, with the samo 
Appearance ag to fextural condition, had beon brought out of the 
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stores of the Museum into its series. Both these other skulls pos- 
sessed the short lacrymal so characteristic, as the subjoined tables 
of measurements will show, of Sus cristatus and its allies, together 
with the other points usually observed in that animal’s skull, The 
principal points, besides those of general facies and proportions, 
which appeared to me to justify this assignment of skull 3251 « 
(Royal College of Surgeons) were, in the absence of the shortness 
of the lacrymal,—first, the great prominence of what may be called 
the lacrymo-frontal ridge, that part of the frontal bone, to wit, 
which lies between the channel for the supraorbital nerve mesially 
and the upper border of the lacrymal bone outwardly; secondly, 
the great relative development of the part of the third molar which 
is posterior to the two anterior bicuspidate lobes of that tooth; 
thirdly, the absence of convexity backwards in the nago-frontal 
sutie, These three points are usually present in Sus cristatus, 
and they are usually found to be accompanied by the fourth pecu- 
liavity of a short lacrymal. One or other of these chmactors may 
be absent; but in an undoubted specimen of an adult male Sus 
eristatus I have never seen more than one of these missing ; whilst 
it is rave for the second, and very rare for either the first or the 
third, to be found in undoubted specimens of the Palacarctic wild 
boar, In a skull figured by Mx. Richardson (2.6. p. 50), from 


‘om excavation in an {sland on Loch Guu, a lake in the neighbourhood of Limatiok,’ 
and 


‘found in company with skulls of oxon, gonts, sheop, red deor, roindeor, and our 
oxtingt gigantic deor, sometimes orronevuely styled the Irish elk,’ 

bub considered by Nathusius (p. 150) to have belonged to o 
domestic animal, it is true that the lacrymo-frontal ridge is repre- 
sented as of great size; but we must set against the assigning of 
much importance to this fact the considerations that the drawing 
is taken from a reconstructed skull, that it is obviously inaccurate 
in some points, os, for example, like a drawing in S. Miiller’s 
‘Verhandl.’ (‘Taf, 28 bis, fig. 3), in having an extya tooth poste~ 
viorly to ils canines, and that i may consequently be supposed to 
be likely to be inaccurate in other particulars also. Tho fronto- 
Jacvymal ridge is, of course, in the adult underlain by a prolonga- 
tion ol the frontal sinuses; it is, however, visible enough in very 
young specimons of domestic pigs, which show other points of 

Mma 
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affinity to tho Sus éudiens long bofore the frontal sinusca aro 
fully developed; and I am inclined to think it may somotimes, 
though cortninly not always, bo detected in very young spovimens 
of Sus serge, var. ferns, such as the one figured by Naihusins, 2. ¢. 
(Taf. i. fig, 1, Tal, iii, fig, 1g). Though tho fulness of this region 
is duo in tho adult partly 10 its being underlain by frontal sinuses, 
which are relatively small in the carly stages of the animal’s life, 
thoro is still some justification for regarding this strueturo as an 
instanco of tho retention by the adult of an carly structural ar- 
yangomont; for it is easy to understand that the contour doseribed 
by the oxtornal tables in early youth may be carried out conform- 
ably by the blood-vessels of the scalp as tho animal grows older, 
A parallel to such a process is furnished to us very frequently, 
thongh by no means so nearly universally, by tho retention in tho 
adult Sus eristatus of that fulness and convexity of tho vertical 
aspect of the fronto-parictal region which is characteristic of Sus 
sorofa both wild and domestic, as woll as of Sus eristudus and Sus 
4ndious, ab birtht, Lioutenants W. Ei, Baker and IT. V, Durand, 
in thoir paper on ‘Subhimalayan Fossil Romains of tho Daduptir 
Collection,’ in the ‘Journal of the Asiatic Society of Bongal,’ vol, v. 
1836, p. 664, obsurve of the two fossil skulls which thoy describo, 
that in both 


‘thore ia in the frontal plano a total absonco of convexity, As Us plano asgondy 
thoro is a tononcy to concavity, in consaquonco of tho pariotal oosty bong tore 
strongly marked than in tho oxisting spoctes, and thus producing tho appemanco of 
a gonilo hollow whoro, in the common wild hog, thero would bo a gontlo awell,? 


Purthor on, in tho samo papor, the authors romark :— 


*Trom tho form of tho cranium, tho shape of tho canines and inalaors, and tho other 
poinis in which the fossil diffors from tho oxisting spociog of tho country, « apoulfie 
diforonos may be inforrod; fur tho dissinilarity, although Juss than Uiat which ocoms 
Lotweon the Babyrussa, the S lnvatus, and tho Sus serafa, or common hoy, ts too 
yomarkablo, purtioularly in tho shapo of the canines of the lowor jaw, to admit of tho 
foasil boing considered as 1 moro vavioty of the Sus sorofa, 

Sir Waltor Elliot, however, to whom I owo this reforenco as 
well as other things, writes mo to tho effect that the skulls sont by 


him to me 

‘do not soem to differ much from the Subhimalayan fossil apecimons figured aud 
dosoribed,’ 

as above specified, And it is worthy of boing put upon record that 


4 Soo Nathualus, pl, i. figa 1 ant 3, pl. iii, fig. 13, and pp, 3 and 13. Compuro the 
mesial fulness in tho frontals of S. papuensis, 
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of five skulls of mqdorn wild Indian hogs thus sent by Sir Walter 
Elliot, three show the upgrowth of pariotal crests, which Lieu- 
tenants Baker and Durand had supposed to be charactoristic of the 
fossil animal, and to contribute towards justifying its claim to be 
considered specifically distinct. These threo skulls have the follow- 
ing labels and histories appended to them by Sir Waller Elliot, 
which, when coupled with the localities assigned below to the 
British Museum specimens (specimens not, so far as I can see, 
different in any essential point from Sir W. Elliot's), bear im- 
portantly on the question of the unity of Sus cristatus :— 

No, 71. Laige boar, killed near Rajkote, in Kattywar, June 4, 1832. He was 
with a lage sounder, and ripped two horses severely. Rajkote is in the ox- 
tensive open plains of the Kattywar peninsula. 

No, 330, Nilghorry Hills, 1840, 

No. 428, Jaggiapettnh, 1851. On the oust side of the Madias Presidency, in the 

« Masulipatam district, on the high road from Masulipatam to Ilydeabnd,’ 
These three skulls agree in having their third molars considerably 
worn and their canines large, their muscular insorlion-surfaces 
marked with polygonal reticulations? in somo places, and with 
avborescont markings in others, and, thirdly, in the spar-like hard- 
ness and density of the bones generally; and they must be sup- 
posed consequently io have belonged to old and powerful male 
animals, In all of these points they differ more or less from the 
other two skulls, also of male but of younger and less powerful 
animals, But such differences as these are far from being of 
specific value, oither in comparison of modern races with fossil ones, 
ov in comparison of modern races ixfer se. All the five skulls, 
however, lent to me hy Sir Walter Elliot possess the lacrymo- 
frontal ridge developed into a very considerable prominence; and 
though every now and then I have had occasion, in going over the 
extensive series of skulls of Indian wild hogs which have beon 
available 10 me, to note an almost, I have never noted an entirely 
complete disappearance of it, The fronto-lacrymal ridge is not, 
evon in the aged hog, a mero oxpansion or dilatation of tho frontal 
bone: it is undorlain, it is true, by an arm of the frontal sinusos ; 
but if has thick and independent walls of its own, Though not 
quite exactly homologous with the supraciliary ridges of human 
anatomy, it is nevertheloss very closely comparable with thom, In 


4 Por slmilor reticulation in Bos primigenius, sce Riitimeyor, ‘Fauna der Pfahl- 
Dauten,’ taf iii, fig. 3. 
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some variaties of tho human species the supraciliqry ridges, whether 
underlain by sinuses or not, aro vory constantly developed into 
great prominonces, In a olnssifieation, indeed, of human orania 
proposed by Dr. Williamson}, ‘skulls with the supraciliary ridgo 
80 prominent as to overshadow tho face’ formed ono out of four 
classes into which all crania were divided, It is nob necessary to 
go so far as thig for acknowledging that this character may bo- 
come, in the Suidae at least, a race charactor 2, . 

The second in order of the three points which, taken together, 
as they usually exist togother, with the fourth, that relating to the 
lacrymal, help us to identify Sus eristatus, is complexity of iis 
third molar, at least in male specimons, and specially the com- 
plexity of that part of the tooth which lies posteriorly to the two 
primary bicuspidate lobes, 

Tho division of the third molar which lios posteriorly to tho two 
anterior lobes is, in the malo Sus eriséaéus, equal somolimes in sizo 
to and sometimes oven greater than both those other lobes taken 
together. This is not often, though il is occasionally, tho cago in 
Sus scrofa, vax. forus, of modern times, Nor is it tho case in the 
fomales of Sus eristadus ; 80 that tho greater development observed 
in tho males may porhaps be duo to the working of tho law of 
soxual battle, The largo sizo of tho ecnnincs postulates x largo 
dolermination of blood to tho jaw; and the large size of tho third 
molar, a tooth ovolved at the period of soxual maturity, whon the 
animal ‘venerem ob praclia tental,’ may be, to uso a word sug 
gested long ago by myself, ‘tanlogonoons’ with it, Still tho 
fact that the third molars are small both in Sus darbadus and Sus 
barbirussa shows that this smallness cannot always bo explained on 
physiological grounds, 

The third point, that of the straightness of tho nnso-frontal 
suiuro, appenrs to have somo clossifiealory value, whothor wo look 
at it with tho light furnished by its importance and validity in the 

* €Obsoi vations on Truman Crania in Musoum, Fort Pitt, Ohatham,' 1857. 

? Tt is obsorvable in tho pigmy Nopal pig, Porcula salviania, as also in tho Afvienn 
Potamochoo: us, Ib docs not appear to mo that malo Suidao possess it moro markedly 
than fomules; and hoein it diffors from tho supiaciliary-rlge development ag seon in 
our own apooies, as also fiom tho race-mark to bo next montioned. An analogous 
ominonoo, rudimontary in 8, papuensts, ocouptos the middle frontal line ovor nn avon 
homologous with the humnn glabolla in ench of four piga’ skulls brought from the 


Admiralty Telands by 1.M.S, Challenger. 
5 + Nat, ILlat, Rev, Oct, 1861, p, 486, Article LV, p. 57. 
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classification or identification of other animals, or in that furnished 
by the fasts of its own developmental history. 

The nasal and the frontal bones together form a roof over the 
ethmoid and the turbinal bones; and as there is no apparent phy- 
siologieal reason why they should contribute in different propor~ 
tions towards the securing of this ond, the fact that they do so is 
of so much the greater morphological value, In Sus oristatus the 
naso-frontal suture very ordinarily runs (also in Sus andamanensis) 
straight across the roof of the ethmoid, at right angles to the long 
axis of the skull; or the frontals may intrude themselves mesially. 
between the nasals, making thus the contour of the suture to be 
convex forwards, Precisely the reverse is the case in the adult 
European wild boar, Some weight has been laid? upon a similar 
conformation in the skull of the tiger, as being: of service in differ- 
entiating it from the skull of the lion; and though it is not 
pretended that an equally great distinctness can be supposed to 
exist between the two animals now under comparison, still the 
structural differences in the two sels of cases are analogous, 

But when we come to look at the skulls of developing pigs, we 
see that veal valuo attaches, from this point of view also, to the 
relatively greater or less extension backwards of the nasal bones, 
and the contour described consequently by the naso-frontal suture, 
A tape crossed al right angles to the long axis of the skull from 
one infra-orbital foramen 10 the other, passes very closely in front 
of, and often parallel with the naso-frontal suiure in the yery 
young pig; the suture gots removed further ond further away 
from it as the pig increases in ago, Nathusius (Taf, iii, figs, 11 
and 13) has figured tho skulls of a young wild boar and of an adult 
wild boar upon the same plate; and the straight line of the suture 
of the former contrasts most instructively with the backwardly 
arching contour of tho latter, Tho straightness, thoreforo, of the 
nago-frontal suture may be supposed to illustrate the principle 
that climatic or other conditions may cause structural arrange- 
ments to be permanently retained in cortain races whilst they are 
oblilorated in others. The retention of the prolongation of the 
sogitial suture over the frontal region is believed, with much 
reason, to be hereditarily transmitted in ony own species; and I 
incline to think that the persistence of the frontal tubera with 

1 + Out, Catalog, Royal College of Surgeons of England,’ 4506, p. 706. 
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yory much of thoir infantile eminenco, which we sce not rarely in 
adult mon, may be tnken as furnishing another parallel to the 
yolention in somo degree, by tho adult Sue eristatus, of the cha. 
yacters of the young animal’s naso-frontal relations, 

In the fourth place, ns regards tho valua of the relative shortness 
of the lacrymal bone as a means for differcntiating the skulls of 
Sus cristatus and its allios from those of Sus serg/e, var, ferua, I was 
for a long timo of opinion that the samo might be said of this all 
but invariably ohsorved peculiarity of Sue enis/atus, which I have 
already said, however shortly, of the straightnoss of its naso- 
frontal suture; and that all this may, mutatis mutandis, bo vopeated 
as to the Jncrymal’s peculiarities in tho two sub-specics thore oan 
be no doubt, Anybody who will oxamine the figures given in 
Spix’s ‘Cephalogencsis,” or the reproduction of them in Jirdl’s 
'Tafoln der yorgleichonden Anatomie des Schiidels, 1841, can 
convineo himself’ of tho fact that the malar border of the lacrymal 
is very short as compared with its orbital border in the young 
pig?; and if he extond his obsorvation to tho various adult Suidae, 
ho will find that this side of the bono goes on growing from no 
condition of permanent inferiority in Sue andamanensis till ib reaches 
subequality or ontire equality with the orbital length in some 
Suidac—such as Sus cristatus, Sus viltatus, Sue leucomystaw, Sus 
taivanns, Sus timoriensis, Sus papuensis, and Sus barbatus, Wl Suidne 
withont facial warts—and finally exceeds tho orbital bordor in 
length considorably in Sue sorofe, var, ferus, and ordinarily in Sue 
verrucosus (and Sus celebensis ?), and disproportionately, it may Lo 
added, in tho African wart-hog (PAacochoorns), 

4 'Rhongh I do not suppose that it would he possible to say in 1876 what Dr, 
Gray antd (* Proo, Zool, Soo,’ 1868, p. 19) in 1868, to the offeot that Nathuslus's works 
wore not to bo had ofthor in tho library of tho British Musoum or in the Hbravy of 
cithor tho Zoological, Royal, or Jinnean Sooloty, ii may nevertholess bo convoniont 
to givo hero the results of his measnromonta of tho hordes of tho laorymal bones at 


ifforont periods of the lifo of Sus sorofe, hoy atand thus at p. 10 of his work 


of 1864 -— 
Nowly born, 2 monthe old, 6G months old, Adult, 


Laorymal bone, millin, millim, millim, milling 
Theight wee 7 13 18 ar 










Tyontal bordor ir 20 4a Go 
Molar borde a 6 a5 38 
Ratto of height... I my a6 3 
Ratio of frontal horde z r8 a8 65 
Ratio of malar border z 2 83 m6 
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There is no doubt that the younger the pig the greater is the 
distance separating its lacrymal’s length from equality with or 
superiority to its lacrymal’s height; but the subjoined tables 
show, that there is no constant relation to be observed between 
the growth of the entire facial skeleton out of the shorl propor- 
tion of carly days into the elongated muzzle of the adull, and 
the longitudinal evolution of the lacrymal factor of that snout, 
The longest snout, such as tha of the adull Sus larbatus, may, 
as Nathusins has remarked with surprise (p, 167), show a 
Jacrymal with the proportions of the domestic Sus indicus, or the 
immature Sus serofa, var. ferus; and I venture to suggest that 
the elongation of the lacrymal, which Professor Owen taught 
us to enll a‘mucodermal bone,’ may be correlated with the ovo- 
lution of the facial warts which are found in all the Suidae with 
such lacrymals. If these two structures are thus correlated, we 
come to be able to explain how it is that the length of the 
lacrymals is, though nol very variable, still as variable as we have 
found it to be; for the facial warts themselves ave a variable 
stiuchure, as wo should from several analogies expect them to be. 
If they were not, so, it would be difficult to explain how it is that 
in many zoological descriptions? of our European wild bony, no 
mention is made of the presence of warts (small ones, it is true) 
immediately below the eyes; and inasmuch ag they are so variable, 
and probably more Hable® {o disappear in the female sex, we can, 
on the hypothesis of the evolution of the lacrymal in length being 
correlated with their presence, understand how tho Jacrymal is 
sometimes found to be shorter than we should have expected it to 
bo in skulls such as those of the wild sows from prehistoric deposits 
in this country, measurements of which are givon p, 546. 


3 Do Fatio, in his ‘Fauna des Vertébrés do Jn Suisse,’ 1869, p. asd, goes, if T 
undoratand him rightly, further than this, by using tho words ‘Pas do saillies 
sur Ia faco on desaous dos yeux,’ in his definition of Le Sanglior ordinaire, das wilde 
Schwein,’ 

4 Dy, Gray, in his description of Potamochonrus africanus ((P. Z, 8! 1868, pe 34), 
anys of the male animal's face, that it ‘is swollen and often waity on the sides in font,’ 
and of the fomates, that ‘the sido of tho noso is simple.” Titzingor, however, whosa 
dosoriptions of tho external characters appenr to be carefully done, does not any that 
any auch goxual difference exists in this spocies or in any other of the Suidae with 
wails, ‘Choro are other roasons, howavor, for the suggostions in tho text, of which 
the soxnal limitations of the faofal callositics in the orangs may bo taken as an 
oxamplo, 
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As the interprotation I suggest of the proportions observed to 
exist botween the length and height of tho lacrymal bono depands 
upon the method of gradations, as applied not only to sovoral 
yarictics, but indeed to soveral species of Suidao, as woll ay upon a 
history of the development of tho bono, it will bo woll now fo give 
a short list of those species—pointing out the particulars which 
justify thoir claim to that rank, and contrasting them with the 
agerogate of characters which do enable us, as a matter of fnot, 
to difforontiato such forms as Sus cristatus from Sus serofa, possibly 
without justifying us in considering them distinct species, 

And first of Sus darbatns, Iam in no way inclined to give too 
much weight to differences in colouring or in character of hair or 
bristles; still a glance at the diawing of this animal in S. Miillor’s 
‘Verhandl.’ taf. 30, showing its half-black, half-tawny, wavily, not 
crisply, curling beard, its ochraceous dorsal stripo, and its tail 
ending in a considerable brush, impresses one with the idoa that it 
is impossible that the bony substructures should not make somo 
approach at loast to a similar diversity from other forme of Suidac. 
This anticipation was fully borne out by an oxmmination of four 
skulls, two of which sre in the British, and ono in tho Oxford 
Museum—and of Schlegel’s figuro of the skull desoribed by him, 
and 8, Miillor, *Vorhandl.’ pp. 173, 179-181, and taf 3x, figs, 
4and 5. 

Tho skull of Sus darbatus is absolutely longer than the skulls 
cither of Svs scrofa, var, /erus, ov Sus oristatue s and relatively to 
the body its longth’is considerably groator, boing, as givon by 
Tilzingor, no less than 3 of the length of the trunk, ‘he contour 
described by its sagittal suture is strikingly diferent from that 
desoribed by the corresponding suture in most other Suidao ; its 
highest point is some way in front of the plano of tho occipital 
squama, and oecupios a level far abovo the plane ocoupicd by the 
antorior half of the frontal or by the nasal bones ; and these latter 
bones make up moro than one half of the ontire length of tho 
skull, resembling horein the typical Sws serofa, whilst the naso- 
frontal suture resombles that of Sus eristatus. Its maximum inter- 
zygomatic width is in the middle of that arch, nob at its postorior 
border‘as in most other Suidae, 

In addition to these larger points, the following may be mon- 
tioned as having a great morphological importance, though relating 
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to smaller structural peculiarities, The third molar consists of 
three lobes; but, large as is tho jaw and the canine armature of 
this Sus, the most posteriorly placed of the three lobes is more 
simple than oven the very simple posterior lobe of the pigmy Sus 
andamanensig, having only one cusp prominently marked in tho 
upper, and four in the lower jaw, whilst the entire posterior lobe 
is little, if at all, greater in antero-posterior extent, and much 
smaller in transverse, than eithor of the antorior, differing thus 
altogother from Sue cristatus, 

A second point, relating to a small structure as measured by the 
callipers, which is a very large one, however, to the morphologist, 
is the permanent retention by Sus Jardatus of the mesopterygoid of 
Parkor (Phil. Trans,’ 1874, p. 324, pl. xxxvi, fig. 4. ms.pg) as a 
distinct bone, This peculiarity was observed in all the four skulls 
of Sus barbatus examined by me; and its obvious general signifi- 
caneo ig inereased by the fnot that it is in the area of the meso- 
pterygoid that the great basicranial cavities are excavated in the 
Babirussa ond Phacochoerus, and ayo yopresented rudimontarily in 
Sus vittatus. 

Knowing what wo do? of the aflinity of the fauna of the sub- 
yegion of Coylon and South India to that of Malaya, there is no 
a priort improbability in a view which should aceept the Sus caylon~ 
ensis of Blyth? (‘Journal of the Asiatic Society of Bongal,’ xx. p. 
173) 8 identical with the Sus barbatus of Bornco, Mr. Blyth’s 
words, 2, ¢, avo ns follows :— 

‘Sua zeylanensia. Skull longor than that of tho Indian boar, nearly straight in 
profilo, vory much contracted nt tho vortox. Palate contincting posteriorly to lexs 
than 1” from tho magnitude of the last moloy, which is considorably Inrger in both 
jawa than in tho wild boar of India, the uppor monguring 17” long by 44” bond 
anteriorly, Voitex nanowing to 1” only in breadth, ‘Lotal length of skull from 
vortox to tips of nasnly 164”, Altogethor the skull approximates closely in contour 
to the fignies of tho skulls of Sus barbatus by Dy, 8 Miller and M, Temminck,’ 

Dr. Gray appears to have had access, which I have not. had, to a 
photograph of this Sus zeylanonsis, and says that, judging from it,— 


'Tho skull is much shoiter and thicker than the skull of S. barbatus. Tho photo- 
graph is much more like that of Sue ve) 1 ucosus," 


For my own part, I cannot think Mr. Blyth would ever have 
tennant, ‘Nat. Tats of Coylon,’ pp. 61-68, 186; Wallnco, ‘ Goographioal Dintii- 


pution,’ i, p. 328. 
4 Sco Gray, *Proo, Zool, Soo,’ 1868, p, 24; * Brit, Mus, Cat,' 1869, p, 331. 
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spokon of a real malo Sus Jarda/us as having a skull with o straight 
profile; Miillor and Seblegel figured a female skull, whereas Mz. 
Blyth’s, I am sure, was 2 malo’. As regards the contraction of 
tho vertex, which shows Mr, Blyth’s skull to have been a,malo’s, 
this is sometimes exceeded by tho old and strongly muscular Indian 
wild hog, such as Sir Walter Hliot’s No. 71 (for history of whicl 
see p. 433), where it is only 8”, whilst in tho skull No, 72 it is 
1-8”, showing an oscillation, owing to the varying action of the 
temporal muscles, which entirely doprives it of any morphological 
value; and the moasuromonts of the molars, finally, assure mo that 
there is no need to add the words ‘und wahrschoinlieh auch Ceylon’ 
1o the word ‘Borneo’ as the ‘ Vaterland? of Sus daz dadus, os Fitzinger 
has done, 4 ¢ p, 393. Miiller and Schlegel, p. 179, give Borneo, 
if I rightly read their words, as the ‘habitat’ of this well-marked 
specics, 

Secondly, of Sus verrucosus, The soft and porishablo parts of 
Sus verrucosus we eyon more inloresting and of greater importanco 
than the bones ; for they show us that wild pigs do havo appondagos 
—warls, to wil, covorod with long bristles, and atlached to the 
corners of the lower jaw, like those of the Trish greyhound pig, 
once so plentiful in Galway; and they thus do away with ono of 
tho objections Lo Mr. Darwin's viows, stated fairly (hy himself) in 
the work on ‘Animals and Plants under Domestication,’ i. p, 79, ed. 
1875. Ifit is a profitable thing to lay Miillor and Schlogel’s figure 
of Sus verrucoaus (tab, 28, 2. ¢.) alongside of Richardson's figure of 
the ‘old Trish groyhound pig’ (2. ¢, p. 495 Darwin, 4c p. 79); 
it is profitable also to read tho Duteh letterpress? of tho two formor 
authors, from which we learn, whon helped by tho translation given 
by Vitzinger, that the young of Sue verrucosus avo nover striped, and 
hereby have it suggested to us how it may bo that so many of our 
domestic breeds never have their young striped—nono, in frot, ex» 
cop the Wes(phalian and tho ‘Turkish, Riitimeyor (2. ¢ p. 187) 
has suggosted that the so-called ‘ Berkshire breed.’ of domestic pigs 
may have its paront stock in Sue celebensie, us figured by Schlegel 


1 The Words of tha two Dutoh natmalisia ave, ‘Verhandl,’ hm 1773 ‘Do door 
Jonge voor orpen dozer sort vijn niat gestroupt, on audarschieden alch daardoor van 
do jongen van Sua vittatus on van do meesto, ja, misschion yan alle oveiiye aoorton,’ 
Tt ia much to bo regretted that Dr Gray did not entor a noto of this moat im. 
portant fact in his papers above referred to, in which the ‘Verhandlungon' are 
often cited. 
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and 8, Miillor, which resembles it in tho great transverse develop- 
mont of its skull, the verticality of its forehead, of ils occiput, and 
its temporal fossac, in the height of iis zygomatic arch, and 
specially in the remarkable height and massivencss of its lower 
jaw. Thera is no doubt that Sus cefedensis is very closely allied to 
Sus verrucosus, having not only the same general facies but the same 
peculinritics, thongh on a smaller scale, as those whence ihe Java 
pig has taken its name, The chief point of difference which 
Riitimoyer points out between the figured Svs celebensis and the 
Berkshire breed depends upon the artist, I apprehend—being, as it 
is, » greater length of the molar series, which, however, consists of 
eight teeth in the figuro of Sus cedebensis (Verhandlungen, pl. 28 
bis, fig. 3); and ib is possible enough that the young of Sus celebensis 
(the contrary not having been definitely recorded) may be like the 
young of Sus verrucosus in not being striped, ahd that they may 
thus have resembled the young of the Irish greyhound pig, as when 
old they notually do resemble it in the development of the man-~ 
dibular warts, « 

As regards the skulls of Sus verrucosus, fignred tab, 32 by Miiller 
and Schlegel, tho lacrymal in fig. 4 appears 1o have the favourable 
relation of length to height which is characteristic usually of the 
othor Suidao with facial warts; whilst in fig, 1, which was taken 
from a very old, individual, the height and length would appear to 
be subequal, as in the skull (fig. 6) of Sus vitéates, on the samo 
plato, I should havo sot less store by this variation in the two 
drawings than I do, if Nathusius had not distinctly recorded 
(p. 179, 2 ¢,) that this Jattor is the rolation in the Sus verrucosus 
skull in his possession, On the other hand, all the undoubted Sus 
verrucosus skulls which I have beon able to measure haye presented 
tho clongated form of this bono; and the closely allied species Sus 
celbensis, as figured in Miiller and Schlegel’s fig. 3, tab, 28 dis, 
may or may not have the long Jacrymal usunl in that pig. But, 
on the whole, I should certainly accept the position that the olonga- 
tion of the Iacrymal was not constant in Sus verrucosus, though it 
has been so in tho skulls I have seen; and with this position I 
should hesitate to assign to this peculiarity all the value which 
Nathusius's insistonce might lend one to assign to it, 

Talking, in the second place, this variability in the proportions of 
tho lacrymal bone, and coupling with it, first, the absence of striping 
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in tho young, and secondly tho presence of mandibular warts, such 
as one of ony domostic breeds, viz. the Galway greyhound pig, still 
retains, or did till quite lately retain, wo may be tempted to think 
that some form allied to Sus verrucosus or Sus celebensig may have 
boon the single parent stock of all our domestic breads, excopt, of 
course, such as the Westphalian and ‘Turkish, which are striped in 
their youth, and would be roferred to the indigenous Sus soraft, var. 
Jerus, as their parent stock. In favour of such a view, wo havo, of 
courso, the gonoral principle ‘Entia non sunt multiplicanda practor 
nocessitatem.’ 

But the wide range?! of Sus viddatus, over Java side by side with 
Sus verrucosus, over Bornco with Sus dardatus, and, as staicd, also 
over Amboyna, Macassar, Banka, and Sumatra, gives it special 
claims to attention, This pig appears to mo to be vary closoly 
allied indeed to Sus cristatus, and to be similarly and readily dis- 
tinguishable from our European wild boar, In this latter point 1 
differ from Riitimeyer (2 ¢. p. 187), whilst I should agroe with him 
in considering it all but identical with Sue leucomystaw, Tho claims 
of Sus vittatus and Sus deucomystar, and Sus taivanus of Formosa 
(occurring, as they do, in an area comprising Japan ns woll as Java), 
4o have givon origin to Sus indicus, tho domostic Chineso pig, in 
days sufliciently far off to have allowed tho tendency to striping of 
the young {o become climinated, ave very strong, and can scarealy 
ho considered antagonistic. 

Closoly allied as Sus cristatus is 10 theso races, its sovero struggle 
for oxistonco ontailod by its Zaditaé on a continental area tonantod 


1 Tt fe interosting to compare with theso statomenta, as to the goographioul distrl- 
bnifon of the Asiatic Buldne, the following words from M, Gabriel de Mortillet's 
momojr in tho ‘Royue d'Anthropologie,’ iv. 4. 1875, p. 653, as to tho orlyin of 
bronze: ‘Neato la groupe do loxtidmo Oilont Asiatique. C'est 1h dvidommont 
oh il faut chorchor lorigine du bronze, + Tos prinotpaux gidoments sont dang In pros. 
qu’tlo de Malacoa of sui tout dans I'llu de Banea, mois ila s'étondont dans autres thes 
do ln Sonde of remontont jusquo dans empire Birman ob l'étain eat encore oxploltd 
notucltomont dans Io district do Maguy. Co minéral, dana tous cos gisomonts, ao 
yeouville do la manitve ta plus simplo of Ja plus faoile dang loa alluvions, Co sont 
bien catainomont lea alluvions los plus 1ichoy du mondo on étrin of celles qui oc« 
oupent la plus grande étondue. Il ost done tout naturel quo co soit collos qui los 
promidres afent attiré Pattention do Vhommo, ‘Lo culvro go roncontta dans los méinog 
yégiona, ‘Tout lo mondo connatt los gigoments do cuivro des tlos de 1a Sondo, ‘mor, 
Macnssar, Boinco, ‘La Birmonia snglaido présonie des mines do onivio A ebtd do aos 
oxploitations d'étain, Le pays so trouve done dana les moillewes conditions pour 
avoir vu nattre lindustrie du bronze.’ Gallus bunkiva, tho pment stool. of our 
common fowl, is found over the sume men, 


t 
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by tho tiger (Felis digris), as well as other Carnivora unfriendly to 
Suidae, apponrs to me to have specialised it, especially as rogards 
its dental armature and the bones which carry it, into divergence 
from tho probable line of parontage of the inconveniently so-called 
Sus indicus. Sus andamanensis, on tho other hand, and, I am 
inclined to think, one or two other of the Asiatic Suidae, show, 
from a precisely opposite cause, that of restriction to a very con- 
fined area, tho same divergence from what I haye imagined the 
present stock of the Chinese breed may have been, But against 
any such speculations about what we do not see in the darkness of 
past ages we have to sot what we can seo by travel in the broad 
daylight of the present, viz. that almost all Suidae are xeadily 
domesticable by savages in almost every quarter of the globe; and 
what savages do now thoy may very well have done formerly. 

T have not been able to institute any satisfactory examination 
into the relations of tho Aethiopic to the Asiatic Suidac; and I 
should welcome an opportunity of examining: skulls and skins of 
the true Sus secon by Dr. Murie and Dr, Barth in Cental Africa, 
It would be additionally satisfactory if investigations could be set 
on foot aa to the existence or non-existence in this Sus of the Cystic 
form of Yaenia solium, which cortainly exists in Sus cristatus. 
Dy, Cobbold informs mo that Zaenia mediocannellata is the common 
dapoworm of Indian as of other patients ; but I apprehend that, as 
i4 has beon so very definitely Inid down by others? that the pig is 
mi least ono sourco whonco inhabitants and sojournors in India 
become infested with tapeworm, if would be premature to conclude 
tho veverso oven from his authoritative statements, It must bo 
very difficult Lo prove a nogative here, 

The facts of most divec importance, however, in investigations 
as to the rolationships of prchistoric to modern races are those of 
the great variations obsorved—first, in tho entire size of the indi. 
vidual animals, and, secondly, in the propértions of particular hones, 
and notably of the Iacrymal boncs, in specimens from the same 
species or sub-spccics of Suidac. In view on the one side of this 
dwofold variability which is explicable upon acknowledged physio- 
logical principles, and affocts tho wild races both of Hurope and 


1 Notably by Dr. Ohavlos A, Gordon, ‘Modical Timos and Gavotte,’ May 2, 1857, 
p. 429; and by Dr. T. R, Lowie, Appendix B. to ‘Highth Annual Report of the 
Bunitary Commfssionor with tho Government of India,’ 1871, 
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Asia, and, on tho othor, of the aptness for domestication possessed 
by Sus serofa, var. ferus, it appears lo me to be unsafo to postulate 
for prehistoric British swino any other parent stock than the ono 
just named. On tho other hand, such is the diffusibility and 
transportabilily of Sas that it is not impossible, nor inconctivablo, 
that the domestic European pig, even of the Stone Age, may havo 
had an Asiatic or African origin, As rogards the Bronze Ago, 
indeed, if ils tin and copper did really come from the East, such a 
view cannot bo said to be even improbable. But tho accoptance of 
it doos not seem to me to bo necessitaled by the frets. 





Measurements or te Orprran ann Maran Borprrs or rip 
Lacrymat Bonn}, 


I Sus evistatus and its allies, 
Skull of Indian wild bony, Sus oréstutus, No, 7a in Six Walter Biliot's collection, 
Killed about 1830, at Waugul, 8, W. cornor of Dharwar province, in South Maluattn 


country, 
Tleight of Incrymal 1 in,; malar bordor 1 in. 


Skull of Indian wild boar, Sus oistatus, No, 46, Sir Waltor Elliot's collection, 











1 Lo this papor I append a number of mensuromonts, taken from various Sutdao, of 
tho length and hefght of the Jecrymal bono, this poful having hod gioat woight inid 
upon it by Nathusius, and holding good within vory considerable limits, [ have not 
glvon any measmemonts relating to the widening of the palate (a second point inelstod 
upon by Nathusius), Loeause, as rogarda tho wild races, I havo fonnd that this widening 
of the interpromolm, as opposed to Uie intormolar tranavorge dinmoter of Uo palate, ta 
sometimes found in speuimons which undoubtedly belong to wild Kuropawn bora, 
whilst, on tho othor hand, the two measurumonuts aro usually suboynal in tho other 
wild raoos, such as Sus cristatus, which T havo monsurod, In taking the longth of 
the Ino. ymal along its maler bordor, somo little ambiguity ia caused by the feb thad 
in many specimens the lip of tho orbit is a little ovorted, av x8 to roxomblo to somo 
extent tho spout of a mortar rathor than tho rim of a cup at the Hno of junction of tho 
malar with the obital border of tho lacrymal, Whero the difforonces bulwoen Wie 
hoighta and longths are moasmed by tenths oy twontieths of an inch or by mitli« 
mbires, this structmal rtramgomont may make the monsuromonts vary importantly, 
Thoye is, however, always a line sopavating tho part of the Inorymal which is to bo 
considered as belonging to the inner aspect of the orbit from that which is alrlutly 
faoint; ated fiom this Hne tho mensnrements have buon takon, Tho frontat burter of 
tho Inorymal, again, often bendy downwards just boforo reaching ils oi ital odge, juat 
posteriorly to the plano of tho Incrymal canals, thoreby curtailing the helght of the 
hono for the distanco corrcaponding with this doflection, My mensurenonta have 
iy taken in Lhe plano oceupied by the lacrymal canals, so as lo avoid this soureo of 
fallacy, 
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Shot at Dendolly April 12, 1831, in the grent forest tract between Dharwar and Goa, 

Tleight of lacrymnl 1 in.; malar border 1 in. , 

Skull of large Indian boar, Sus evistatue, No. 71, Sir Walter Elliot's collection, 
Killed near Rajkote, in Kattywar, Tune 4, 1832, 

Height of lacrymal 1.0 in. ; malar border 0-8 in, 

Skull’ of Indian wild boar, Sus oristatus, No. 428, Shr Walter Elliot's collection, 
From Sagginpottah, on the east side of the Madras Presidency, on the high road from 
Masulipatam to Hyderabad. An old male with some obliteration of autures, 

Tloight of lnorymmal ogg in,; malar border 0.98 in. 

Skull of young fomale, Sus cristatus. British Museum, 716m. Lerat Nepal; 
Dr, Oldham,’ 

Teight of laorymal 11 in.; matar border ov7g in, 

Skull of adult female, Sus ordstatugs, Britigh Museum, 716 x. ‘Indin; Profeasor 
Oldham,’ 

Toight of Jaorymal o-t in,; malar border o-7 in, 

Skull of young female, Sus ertstagus, about nine months olf, British Museum, 
9169, ‘Nepal; B, B. Hodgson? 

Holght of Inevymal 0.9 in,; malar border 075 in, 

Indian pty, Sue cristatus, British Museum, 716g, Uniler five months of age, very 
convex frontals, slightly tumid tnorymo-frontal ridges, 

eight of laovymala o-g in. ; malar border o'25 in. 

Indian pig, Sue oréstatus, British Musoum, 716 », ‘Nessly adult female, Nilghorris, 

Toight of laorymal o-9g in. ; malar border 0-6 in, 

‘Young male of Sus indions; in colléotion of Rnitish Museum, not catalogued; with 
third molar juat coming into use—thiat is to say, about eighteen montha old, 

Teight of lacrymal og in.; malar border og in, 


Skull of Indinn wild hog, Sus cristatus, No. 3251 a, Royal College of Surgeons of Eng- 
land, ‘his is the skull of au adult male probably, the comploxity of the posterior lobo of 
tho third molars boing vory great, ‘Tho nago-frontal suture rosombles thas of Sus serosa 
yalthor than that of Sus orfetaus, Tho Inorymo-fiontal ridge is very largoly developed, 

{Toight of laorymal ot in.; malar bordor 1-25 in. 

Skull of Indian wild hog, Sus ordstatue, No, 3251 8, R, 0 8, England, 

Skull of Indian wild hog, Sus eréstatus, No 3251 ¢, R, C. 8. England, 

Holght of Inoxymal o-1 in.; malar horder O95 in., in both, 

There two skulls wero probably from the samo district as No, gagr @; but they 
Aiffor from it, and agree with all the other spaotmens af Sus ordstatue in having the 
hoight and the malar length. of the laorymal subequal. 

Skull of wild aow from Andgman Islands, Sue andamanonste, No. 1614 ¥, Oxford 
University Musoum, 

Thoight of Inorympl 17 mm.} malar border 8 mm.: adult. 

Skull of Sus vittatus from Amboyna, Alfred Rossel Wallace, Esq. British 
Mugowm, 1362 0. An adult malo with a nearly straight naso-frontal suture, and 
n convex fronto-pavictal region, 

Height of laarymal o-gg in; malar border 0-8 in, 

Bue vittatus, British Mneoum, 1362 f, ‘Skull of animal developing the hinder 

* molar’ Cho Incrymo-frontal ridges are convex, the frontal region ia flat, the nasa 
frontal suture, howover, is straight, as in S, oristatua 

Height of laorymal 1-05 in; malar border o'6 in, 

Nan 
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IL, Sus serofa, var, forus, and its allies. 


* Sua Ubyous! British Museum, 7134. ‘27ab, Avia Minor, Xonthus (Aly Chorloa 
Fellowes), ‘Iho skull is very distinet from all tho skulls of the wikl hows from Gor- 
nuny in the British Musou. Tho animal was jusb about ofghtvon montha oll: its 
interectorbital region is gtill convex; hut it has no vory marked laoryrno-froutal ado ; 
its naso-fiontnl auturo is convex backwards, ay in Sus scrofa, var. foruss its nasals wo 
Bin, long, as against r4J of total skull longth ; and the helght of the Inerymal fs lugs 
(an its inforfor longth. foro it resombles Sua serofa rather than Sus crtatatus, 

Moight of laorymal 1 in,; molar bordor 0-15 in, 


Wild bony from Gormany, Sus sorafi, var. forus, 3253 @, BR. 0,8. England, Adult, 
Tleight of Jacrymal 0-9 in.; malar border 165 in, 


Wild boar fiom Germany, Sus scrofa, var, ferus. O, U, Musowm, 1513 a. All 
teeth in placo, 

Hoight of laorymal 14m. ; malar bordor 1-5 in, 

Wild boar from Gormany, Sus scrofa, var. ferus. O. U. Musoum, 1513, Prosonted 
by Professor Max Mittler, With all tho teeth, oxcopt third molar, in uso; sixteon 
months old. 

ILvight of Inorymal 0-75 in. ; malar bordor 1-05 in, 

Young wha hoar, Sus carafe, var. farus, BR, O, 8, Jingland. With flvst molar only 
through, therefore between fivo and atx months old, with frontale still vory convex in 
yertical aspeat, but with flat lacrymo-frontal ridgo. 

Height of lacrymal o7 in. ; malar border 0-7 in. ; frontal border 1-5 in, 


Skull of old wild sow, Sua serafa, var, ferus, from alluvium noay Oxfodl, IWigaved 
plate xli, fig. 2, fiom the Geolagical Colleation, O, U. Musoum, 
Tloight of lacrymal 17 milling, ; malar bordor 18 millimy, 


Skull, from poat, of wild sow, Sus serosa, vor, ferus, British Masoum, With third 
molar though, 
Uoight of Incrymal 08 in,; malar border 105 in. 


Skull from allt of old bod of Len xlver, shown to mo in Beltish Mugown Goologionl 
Collostion by My. Davis. Undor olghteon montha. 
TIoight of Jacrymal 0-6 in. malay horder og in, 


Second skull from samo locality, and in British Museum, with all tho teoth in plnco, 
and the thid molar with considerable comploxity in its posterior lobo, 
Toight of Jacrymal o6 in,; malar border 08 in, 


Skull of Sus scrofa, var, ferus? Thitish Musoum, 713 4 Tho animal was about 
aixtgon montha ald, all the touth boing in place eacept the thin molars abave and 
holow. ‘Choro is atill somo convexity acrous tho frontals, though flatggning is bogin- 
ning on oithor sido towards tho cutorbital processes. ‘Cho lncrymo-frontal wldge ia not 
markally convex; the nagals aro convex backwards in the middlo line, 

Ileight of lacrymal og in.; malar border 0.75 in, 4 


Skull of Sua om ofa, var. ferus? British Masoum, 713 i. 'Uho fvontala are convex 
from the level of the supraorbital foramina backwards y Cho fronta-nasnl gutuia ts 
straight, noarly as it is represonted in tho young Gorman wild boar (Nathustua, @, o, 
‘Tae. iti, 1a), Lacrymo-frontal ridgo is slightly convex, 

Leight of lacrymal o.75 in; malar bordor o-g in, 
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TIL. Sus verrucosus, var, ceramica, 


Brit, Mus. 712d. ‘Skull, adult, A wild boar from Ceram, Collected by Mr. 
Wallace,” Of this skull Ihave noted that its third molar is comparatively simple, 
whoreas the other specimens of Sue verruccaue in the British Museum have tt complex, 
All the other specimens of Sus verrucosus catalogued p, 330, Catalogite 1869, na Sus 
verrucosus, with the exception of No. 1362 @, which was received fiom Mx, Wallace na 
Sus vtitatus, have beon noted by meas having the lacrymal long in relation to its height, 
and as having complox molars, As, however, Nathusius, 2 ¢, p.179, hag noted the 
Inorymal to bo short in a specimen obtained by him from Java, and as, of two skulls 
figurod by Solomon Milller (*Verhandl.’ tab. 32, figs, 2 and .f), ono has the laorymal 
short and the other long, it ia clear that this species varies in this matter, Tho 
closely allied species Sus cclebenais cannot be said quite certainly, from Muller's pl. 
28 és, fig, 3, to have, or not to have, the long lncrymal usually found in the pigs with 
faoial warts, 

Height of lacrymal 1.0 in,; malar border 0-75 in, 


7 
TV. Sus barbatus, Bornzo. 


Skull of Sus barbatus, 1519 a, O. U. Musoum, Figured plate V, fig, 7. 

Height of lacrymal 1-2 in.; malar boider 1-2 in, 

Skull of Sus barbatus, Proomoed in Borneo by the Rev. O. Spencer Bub). 

Tleight of lan. ymal 1-2 in,; malar border 1-2 in, 

Skall of Sus barbatus, Buitich Museum, 712 a; called Zuhye barbatus, Hnnd-liat, 
Pp. 68, 1873. $ 

Teight of lacrymal 1-15 in,; malar border r in, 

In Sus barbatus the Iacrymo-fiontal ridge is not very prominent, though recog- 
nigabla; in tho shortness of the Incrymal, which is s constunt charactor in thia 
apooios, so far ay recorded in S. MiutHler's figures and olsowhore, and in the chatacto.a 
of the naso-frontal suture, it vesombles Sue oristatus and its allics rather than Sus 
sorofa, 
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*Postsorirr, March 92, 1877, 


Sion tho publication of an abstract of the foregoing papor in 
‘Nature’ for July 20, 1876, I havo been enabled to’ compare tho 
undermontioned skulls and figures of Suidae, and to consult the 
undormentioned volumes and memoirs which had not previously 
been accessible to me. I havo also beon favoured with valunblo 
information by tho letters of a numbor of scientific corrospondonts 
named below. Tho information thus gained, in addifion Lo that 
upon which my papor was based, has been in the main confirma- 


. tory of the viows I had como to independently of ib; tho vory im- 


portant fact, howover, that the youag of Sus celebensis ave striped, 
ag communicated to me by Dr, A. B. Moyar, of the Royal Zoologi- 
cal Musoum at Dresden, is directly contradictory of the suggostion 
which I threw out ab p. 541, a8 is also the fact published by him 
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as to the striping of the young of the nearly allied 8, verrucosue 
directly contradictory of the statement of Miller and Schlegel 
given above, p. 540 


List or Sources or Inrormation on ‘Surpan’ MADE AVAILABLE 
10 MB SINCE JULY, 1876, 


L, A skull of S. celebonsis 9, kindly lent me by Dr, A, B, Moyex, Direotor of tho 
Royal Zoological Museum at Dresden, 
TI, A. skull of a Sus, sp, %, % from Ternate; also lent me by Dr, A. B, Meyer, 
IIL. Two alculls of the domestic pig of Bengal (8. criatatus, var, domestious), pra 
sented to the Oxford University Mussum by Ei, Lockwood, Esq., Monghyr, 
Bengal, 
TY. Two skulls of &. scrofa, var. ferus, presented by Dr. Medler, of Dresden, 
V. A. skull of 8. scrofa, var. ferus, prosonted by Yf. lo Marquis da /'Aigle, 
Chiteau de Compitgne, Piso, Trance. 
VIL A skull of S. sorofa, var. domesticus, fiom Stone i Bb, Lofoten Islands, 2° 
nbove Avotio Circle; presented by II, N. Moseley, Baq., Fellow of Exeter 
College, Oxford. 
VIT, Two bronze atatuattes of S. scrofa, var, ferus, from the Gallo-Roman poriod in 
Branco; presontod by John Evans, Esq. LVRS. 
VIII, A Momoir by Professor L. Riitimeyer, ‘Neue Boeitrago zur Konntniss des 
TLorfschweing,’ in tho ‘Verhandlungon dor uaturforschendon Gesellschaft 
in Basel,’ iv. 1, 1864, pp, 132-186. 
IX, The Inaugural Dissortation ‘Zur Kenntnies dos Torfiohweins,’ by Johann 
Wilhelm Schutz, Borlin, May 4, 1868, referred to by Mr, Darwin in 
¢ Animals and Planta under Domestication, vol, i, p. 71, and od, 1875, 
X, A Momolr by Professor R, Wartmann, ‘ Vorbreitung dor in norddastliohen 
Afrika wild lebenden Sdugethiers,’ in the Borlin ‘Zeitschrift fir Erd. 
kundo,’ Ba, iii, 1868, in which (at pp. 349-352) there is an account of 
S, sennaariensia, which tho Professor aud Dr. Sohutz consider to be the 
paront slook of S, sevafu, var. palustris, 
XI. Letter hom Dr, A. B, Moyer, of the Royal Zoological Musoum, Dresden, 
XII, Lottor from Profossor R. Itartinann, of Berlin, : 
XIII. Letter from Professor Fitzinger, of Vienna, 
XIV, Letter and drawing from Professor Busk, of London, 
XV, Lettor from the Rey. 0, Spencer Bubb, Inte Miaslonary in Borneo. 
XVI. Lottor from G, Dobson, Esq., B.A., MB, PLS, 


A comparison of the skull of the old male of &, celebensis lent me 
by Dr, A. B. Meyer; and the measurements of it given helow, with 
the skulls of S. andamanensis and with the descriptions of the skull - 
of &, verrucosus given by Nathusius, Riitimoyor, and Miller and 
Schlegel, will show that while agreeing with these’skulls in general 
contour and proportions it is intermediate between them in actual 
size, Tho highest point in the sagittal contour is, as in the 
Suidac above named, a little way anterior to the upper edge of 
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the occipital squama; the wansvorse ave from ono orbital procoss 
of the fontal to the othor is oven moro convex than in any othor 
Asiatic pig; the zygomatio arch is short, deep, and roughly seulp~ 
tured; the lowor canine’s alveolus reaches back 10 a prominent 
extornal protuberance in the plane of the antorior lobe of tho third 
molar, « point farther backwards than it usually attains to, ‘The 
posterior lobes of the third molars, though consisting of 4-5 ousps, 
have not tho great antero-posterior length relatively to tho rest 
of tho tooth which wo find in specimens of the same sox of &, 
oristates, 2 

As in &, verrucosus, tho bony palate is neaver to the basioyanial 
bones than in most other Suidac, 

Its measuremonts (being those adopted by Professor Rittimoyer, 
‘Verhandlungen Gesellschaft Basel,’ 1864, p. 163, from Nathusius, 
‘ Abbildungon von Schweineschidoln,’? 1864, p. 6) aro as follows :— 


Moasurusena or Sxunt or ‘Sus opiupnnsts,’ 


millim. {nohor, 
Length from foramon magnum to tip of intormaxillariey ,., 28% = 103 





Longth of occipital crest to tip of intormaxillavies 4... 44. a8 = a8 
Length from ccotpital ovest to tip of nagmls .. uy ie one B20 TABS 
Tiongth of nngals ast ose ase ae aes ee nee ewe BG GL 
Antorlor part of frontal and sagittal sutures wee ae ane BO SOD 
Postortor part of frontal and sagittal autre, a, ue 7 mt 38 
Trom ocoipital foramon to vomor i, see nee ree te ce AT OY 
From ocoipital foramon to paleto ae ee ue vee ase one ZR te BB 
Dontigerows part of maxilla sy ce vee nee ee tee ee IO me 
Tnoiatve part of palato as see ee teeter eee GE Og 
Groatost intorzygomnatio wlth 4, see aes cee te one TO OBB 
Grentowt fiomtal width se sey see eee ee ree eee BB er Beg 
Smatloat fooiak width ase tee ee eee ee eee BL 
Tntermaxillary width ass siete tae eee ane ee OT TB 
Lenat nasal width 4, a eee ve 2 QB 
Intexmolay width .., ret TTT err er awe oy 2 
Tnterpromolar width ase une ete ee eee oe FR EG 
Ocoipital hoight a4. see vee tee eee tee nee ee TA ap 
millin, 

Laorymal orbital border ., 22 = «9 compare T indus verrucosus, Rttuim, 
Laorymal malar border 4. 17 = +7 ” Ig 

Lacrymal uppor boider 4. gt = Ing. ” 184. 


milli, a 

Longth of S. celebensis, doo, Dr, A. B, Moyer .,, 1160 =x 4567 

Pr Miillor and Schlegel 940 = 3740 

Length “of tall of &, celebensta, a00, Dr, A, B, Moyer 250 = 984 
” Mill, and Sohlog, 150 = 50 

Moight ‘of &. celebensis, soa, Dr, A. B, Moyer 850-570 at~aa 
” » - Millov and Schlegel 560 aa 
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Dr. A. B. Meyer's specimen was more brown than Miiller’s and 
Schlegel’s figure, pl, 28 dis; the tuft at the angle of the mouth red- 
brown, and the hair on the nape longer. As to his measurements 
of S, celebensis, Dy. A. B. Meyer observes that they ave taken from 
4 full-grown animal, and, being larger than those of Miiller and 
Schlogel, bring 8, cedebensis more nearly on to a level with 8, verru- 
cosus, Its smallor size suggests the dwarfing action of a confined 
insular Aabitat undergone in some of the upheavals or subsidences 
of Celebes. 

Dr, A, B. Meyer informs me that the young of S. celebensis 
are striped, in contradiction to the suggestion which I (see p. 541; 
supra), being impressed with the closeness of the aflinity between 
this Sus and S, verrucosus (which Miller and Schlegel had declared 
not to be striped when young), had thrown out, Ie informs me 
also that he has the authority qf General von Schiorbrant, who has 
lived thirty years in Java and is a first-rate sportsman, for saying 
that Miiller and Schlegel (2.c. p, 177) ave not correct in what they 
say is the case with §, verrucosus, If this be so, the claim which 
8, verrucosus would have had. 10 be considered the parent stook of 
our improved breed of pigs falls to the ground. On the other 
hand, I cannot, knowing the great modificatory power which 
domosticating influences of one kind or other have beon proved 
to possess over the highly plastic porcine organism, and bearing 
iu mind tho similarity betweon the Ivish greyhound pig and 
8, verrucosus, agree with Professor Riitimeyer (p. 184, 4.¢, 1864) in 
excluding this Sus from consideration when we are speculating as 
to tho parentage of our domestic pigs, 

The skull of the Sus from Toate lent me by Dr, A. B. Meyer 
belonged 10 » young male, the third molars of which were just 
coming into place, and which may be supposed therefore, according 
to the analogy of 8. scrofa, vay. domesticus, if that may be taken as 
any guide, to have been about eighteen months old (see Nathusiue, 
hep, at) Tt differs from skulls of 8, cristatues in tho flatness of 
ils lacrymo-frontal ridge, in the convexity backwards of its naso- 
frontal suture, and in being somewhat smaller than male skulls of 
that varioly of Sus usually arc, ‘Tho posterior lobes of its third 
molars are not quite so large as they usually are in S. cristatua; 
bot to this point Iam not inclined to assign as much importance 
ag some other writers do (see Riitimeyer, ‘Fauna der Pfahlbauten,’ 
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pp 33 and 188, and, per contra, Nathusius, 2¢, pp. 49 and 103), Tn 
tho straightness of its vorticnl contour it contrasts with S, celrdensias 
8. andamanonsis, S, vitéatus, as figured by Miller and Schlogel, Ze. 
plato 32. fig, 6, and with S, éardafus s and resembles S, crietasua, as 
it doos also in its gonoral facios. Dr, A. B. Moyor thinks that this 
Sus may possibly desorve to be considered a now species, S Yerna~ 
tensis; but having had abundant experience of tho sacility with 
which the wild pigs of that region cross considerable arnw of the 
sea, ho would, I gathor, express himself with much caution as to its 
telntions to &. papuensis and tho Suidac of the neighbouring islands, 
voleanis and other, tenanied by swine, The colouring, however, of 
thé head of this Sus differs from that of any other Sus scon by 
Dr. A. B, Meyer, or figured by Schlogel—the head being covered 
all over with long black hair, oxcept in tho region oceupied by 
t broad yollowish brown streak beginning between tho cyos and 
dosconding to tho snout, whore it broadens, 


MBASUREMENTS OF BKULY OF ‘SUS TERNATRNEIB. 
milling, {nchos, 
Length from foramen magnum to tip of intormaxillafos ,,, 290 = The4 








a occipital aquams » votes BBR TG 
i" to tip of nasal See ne oe BEB NS 
Longth of nazals AY inde hie ave “abba TAR. anc AT Gy 
Anterior part of lino of fiontal and sngittal sutures 44.0, BG me Qe 
Postorior pavé of samo lino uk ase te eee eee tee OBB 
Molo longth 4. ace ee tee ee ete 143 ™ 5005 
Tucislve bono longth Bene es den sake a §7 9 aa 
Groatost intorzygomatic width are nant 137 = 565 
Grentoat facial width vere eee aes 95 = 38 
Loagt fnoint width a. ne ee an 36 mg 
Tntormaxillary width ae ae ry doer 1G 
Tenat nasal width 4. aoe ee abo ber 
Tntamolar width ‘ ” 49 lg 
Interpromolar width... ow. ue see nee eed eG 
Ocolpital height toe ate tee eee TIT guy 
Laorymal orbital bndor .., 4. tee ae eee A 
» Molar border kas one ee See ae 8B 
w» Upper bordet aa ie eee ee ee BR TR 


* A comparison of the two skulls of the domestic pig of Monghyr, 
Bengal }—which animals, as Mx, Lockwood informs mo, ave kept in 
largo numbors by the pariah castes of his district, feed on human 
ofdure, and are sold out of the district to the Chinamon ab 


} For which J am indebted to the kindness of E, Lockwood, Iisq, 
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Caloutta—with tho skulls of the wild pig of Hindostun (8. eristatus) 
shows that they differ from them in little else than their smaller 
size, ‘They may be spoken of, therefore, as S. cristatus, var. 
domestique ; and they are as distinguishable from any variety of 
8, scrofa, vay. domesticus, or indeed of S. indicus, as is the wild 
8, eristatus from other wild Suidae, 

It is noteworthy that one of the skulls belonged, to a very old 
sow. In these, as in the days when Juvenal spoke (Sat, vi, 160) 
of another Eastern country as a place where 

‘Vetus indulget senibus clementia porois,’ 

it is a vave thing for a domestic pig to be allowed among Western 
hations to live long enough to wear down its third molars, Mr. 
IL, N, Moseley, however, informs me that domestic pigs are kept 
in the Chinese Buddhist monasteries till they die of old age and 
infirmities; and of India, Meiners, in his ‘Allgemeine kritische 
Geschichte der Religionem,’ 1806, Bd. i. p. 193, says, ‘In Asien 
fvar von jeher Hindostan, wie in Afrika, Egypten, der Thron des 
Thierdienstes,’ 

It is noteworthy, secondly, that with the worn-down molars of 
this aged domesticated pig were correlated abscesses on both sides 
of the lowor jaw, much as might have been the case (see J. R, 
Mummery, Esq., ‘Trans, Odont, Sos,’ ii, 2, 1869, p. 72) in ill-fed 
human beings with similarly worn-down teeth, 

My, Lockwood informs mo that tho young of the domestic pigs 
of his district aro striped like the young of wild pigs. 

The skull of a wild boar, from France, presonted by the Marquis 
do l’Aigle, shows that the posterior lobe of tho third molar in the 
lower jaw may attain the same proportions in §, sergfa, var, forns, 
that it does in S. eristatus, 

Tho skull of 8. sergfu, var. domesticus, procured for me by IL. N. 
Moseley, Eaq,, from the Lofoten Islands, two degrees within the 
Arotic Cirele, has the long, low, lacrymal characteristic of 8, scrofa, 
var, ferus, a fact of particular interest when coupled with the 
information, also procured for me by him, to the effect that the 
young domestic pigs of that region are occasionally born with 
stripes, and with his observation that the old pigs have a very 
wild-boar-like appearance. ‘These facts should be borne in mind as 
telling against the viows propounded by M. André Sanson, in hig 
momoir ‘Sur la prétenduo transformation du Sanglier on Cochon 
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domestique,’ in the ‘Journal de l’Anatomie ot do le Physologio,’ 
tom. iv. 1867, p. 38 

In Profossor ITartmann’s momoir above referred to, it is stated 
(p. 350) that certnin Negro tribes, who disohey Mahommedan pre- 
copts by eating as well as domesticating 8, senuaariensis, oxcund 
themselves by saying it was formerly tho custom to do #0, a fret 
which goes some little way to disprovo the viow that this true Sus 
can be movely a foral varioty of 8. scrofa, imported hy Muropoans. 
Professor Iartmann, in a lottor of dato Sept. 28, 1876, says,— 


“Sus scnnaaricneie ist oin kloinoy dom auroplischen ‘Vorfachwoin (dor Pinhlbauten) 
adhntiches Schwein, cchies Sus, welches wild dmoh einon grossen Thuil von Mittol- 
Afiika vorzukommen scheint... Sus scrofa ferus in der Sahma und in Acgypton 
nicht eclton, findet sich anyebltch ebenfalls in Sennaar, indoss wetas ioh hioi thor ntohts 


villig Sicheres. 


Profossor Busk, in a letter to me of Dec, t7, 1876, informs mo 
thet in the Titruscan Museum at loronce, amongst numerous little 
bronzo articles oxtractod from the anciont Etruscan tombs, there 
wore many figures of animals, one in particular being » very woll 
made statuette of a pig, which to his oye vory closcly resembles 
the Borkshise breed, the only point in which it diffoicd being the 
compnativoly large oyo, whilst the rest of the contour was quite 
what we might oxpect to seo at an ordinary cattlo-show. ‘Tho 
animal was reprosented apparently as having a closo curled tail. 
With it wore a good many statuettes of stags, the homs of which 
wore of tho typo of the pliocone Cerens efenoceros, Tn the vary por 
fectly restored Etruscan tomb orected in the Museum, with all its 
original contents and frescoes, Professor Busk noticed, amongst 
othor figures of animals, one vory well drawn of a monkey olimbing 
up a trea or polo. 

I should suggest that the monkey and the pig, both alike, are 
xepresontations of animals from tho same quarter of the globo as 
that whenes tho kingsmen of the Etruscans in the time of Solomon 
brought, every threo yenrs, into Mediterranean regions, the ivory, 
apes, and peacocks, the Sanskrit names of which still romain to 
speak to their dabitat, Seo Max Milllor, ‘Lectures on tho Scionco 
of Language,’ 1861, sor, i, p. 190, and sor, ii, p. 234, for tho soureo 
whenco these animals and copper came to Europe, 

Professor Busk sent mo by the samo post odontograms of tho 
teoth of §, cristatus, 8. sorofa, var. forts, and §. scrofa, var, domes 
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tious, which show that in 8, evistatus the antero-posterior length of 
the third molars is much greater in relation to that of the rest of 
the molar series than it is in either of the other Snidac named, I 
have aboye, p. 534, noted that the sexual differences in this matter 
axe very considerable in S, crtstatus ; and those produccd by domes- 
ticalion are also nol insignificant—points which somewhat impair 
the value of these statements of relative proportions, though no 
Jess an authority than Riitimeyer avers, ‘Fauna dor Pfahlbauten,’ 
p. 188, that 

‘inte viel grésscrer Zihighcit das Gebiss den Speotes-Typua dusacien Einflussen ge- 
gentler aufieoht halt als dre Schadelbildung’ 

(Cf. however Nathusius, 2. pp. 49, 103, and Studer, ‘Mittheil, 
Ant, Gesell. Ziirich” xix. 3, 1876, p. 67.) Professor Busk also 
observes that in §, cristatus nearly all the teeth, except molar 3, 
are wider in both jaws in proportion to their length than they are 
in the other two, and that from this we may suppose that the - 
Indian pig is more exclusively herbivorous than the dame or wild 
animals with which he has compared il. Jerdon speaks of 8, o7#s- 
datus, 1.0, p. 243, as boing in general almost entirely ‘ vegetable 
feeders,’ Captain Baldwin's views (The Game of India,’ pp. 154-5, 
1876) ave to tho same effect. . 

Professor Busk’s drawing and desoription of this Etruscan pig, 
coupled with a similar figure of a pig found in the ruins of Teren- 
laneum (see Nathusius, 2c. p. 142, fig, 33, and Darwin, 2. ¢ p. 71), 
furnishes a good illustration of Riitimeyer’s saying (‘fauna dor 
Pfahtbauten,’ p. 190), that though the modorn breed of domestic 
pigs is recent onough to have been introduced by steambonts, it 
nevertholess had been represented continuously from former ages by 
the Biindtner-Schwein in the valleys of the Grisons, A figtire of 
a sow suckling three young oncs may be seen on an Umbrian medal 
of probably the third century no. at latest, figured by M, Sambon, 
in his ‘Monnaies Antiques de V’Italie, 1870, pl. v. 5, with the 
short snout bent on the chanfrin, the pendent ears, and the mane 
limited to the nuchal region, which justify us in considering it to 
have beon intended 10 xopresent 2 tame variety. A pig, figured 
ibidem, pl. iv. 4, from Tiruria has a snout of such slenderness as to 
correspond very closely with the description given of 8. scrofa, var, 
palustris, whilst it contrasts in othor points very strikingly with the 
wild boars represented from Apulia and Lucania, on the othor side 
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of Italy (ididem, plates xiv, 1, xv. 17 and 37, xix, 4), which havo as 
close a zoological as logendary connexion with tho wild boar of 
Calydon, on the othor side of the Adriatic (sco ‘Thesaurus,’ Bran- 
denburg, i, pp, 318 and 464, 1696, and ‘Thesaurus Numiamations,' 
“i. p. 400, and tab, x1).. 

Of the two bronze slatuottes given me by Mr. John Evans, ono 
has the long slender snout, and the mano reaching tho whole 
longth of the convox back, from the prominent cays to tho curled 
tail, which may justify us in considoring it as intended for a wild 
loar; the other combines the sturdy siraddlo, and tho long and 
large evecl mane, beginning on the forchead and in fronb of the 
erect ears, chaineloristio of a wild boax, with a snout as dispropor- 
tionately short, and iusks as yveduced as we ever sce thom in the 
highest-bred modern Chinese pig, ‘The charactors of the wild and 
tamo varieties, however, boing thus inaccurately and inartistieally 
combined in these statuettes, cause them to contrast disadvan+ 
tageously with the Ttalian works of ait just mentioned; but they 
furnish us with a conclusive answer 4o the weak reasoning of Do 
Blainville (‘ Ostéographio,’ Sus, p, 170), expressed in the following 
words !— 

‘Du tomps de Odsaa, ik poratt” copondant qu’olle (la oulliwe du cochon) n’était pas 
oncore parvenus dons les Gaulos, om il n’cab nutloment question do oof animal dans 


Hos Commentatioa; allo sty est dono popngéo depuis la conqudto, dod ollo a pnayd on 
Angloterzo, qui ne possddait pas méme do sunglioy dang gop fordte!’ 


If furthor answor wore required to this astounding: statomont, v 
yeforonce to Mr, Evans’s work on British Coinage would furnish 
it—figures of the bony, somo of which are oxccedingly charactoriatio, 
heing given there on pla, vi, viii, xi, xii, and xiii, from those 
ancient coins. But all well-informed antiquaries aro aware that 
tho wild boar is ono of the enrliesb animals figured in Celtio works 
of art (sea ‘Torna Vornles, p. 185, pl. xiv; Montelliex, ‘Mémoires 
sur loa Bronzes Antiques,’ Paris, 1865; and Stophens, ‘Literature 
of Kymry,’ p. 230). 

Professor Rritimoyer’s paper in the ‘Verhandlungen dor natur- 
forschondon Gesellschaft in Basol,’ iv, 1, 1864, is, T apprehend, re- 
forred to by Mr, Darwin whon he says (‘Auimals and Plants under 
Domestication,’ i, p. 71, and ed, 1875) that ‘Rittimeyer himsol! 
scoms now Lo fecl some doubt’ as to whether the ‘Torfschwein ’ ox- 
jsted ag a wild animal during the first part of tho stone period, No 
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reference is given 2,2, to nny memoir of Professor Riitimeyer’s ; and 
T became, after writing the foregoing paper, acquainted with the one 
in question from a mention of it made by Horr Edmund Naumann in 
‘Archiv fiiv Anthropologie,’ Bd, viii, 1, 1875, p. 19, in a discussion 
on ‘Die Fauna der Pfahlbauten im Starnberger See,’ From a perusal * 
of this paper of Professor Riitimeyer, I am inclined to think that he 
would regard the skull (fig. 2) from the alluvium of the Thames valley 
in the Oxfoid Univ. Museum as a skull of 8. scrofa, var. palustris, 
Thave spoken of it as the skull of a wild sow, considering, as said 
above, p. 530, that early breeding may, in a species admitting of 
such a wide range of structural oscillation, and notably in the matter 
of mere size, account for a very great distance between its male and 
female representatives (see for » similar view as regards our own 
species ‘Journal of Anthropological Institute,’ vol, ii, 1875, p, 122). 
Tam not inclined to withdraw from this view even after reading 
Prof, Rutimeyer’s and IIerr J. W. Schutz’s memoirs. For in the 
former of these I find (p, 151) that the jive skulls used for descrip. 
tion are acknowledged to be skulls of sows, and four of them to 
havo been skulls of o2@ sows, and the measurements given at p. 163 
have been taken exclusively from skulls confessedly female (see 
.P. 161). And I learn from Horr Schutz’s essay (p. 44) that Steon- 
strup (cit, Wiogmann’s ‘Archiv,’ xxvii. n. 112) had distinctly stated 
that tho ‘Torfschwein’ was (as I had hinted without any know- 
ledge of his views, see p. 254, supra) simply the female representn- 
tive of 8, sergfa, var. ferus. Professor Rittimeyor had not at the 


» time of writing his ‘Fauna dor Pfahlbanten,’ 1861 (seo p, 33), & 


single perfect skull of the ‘Torfschwoin’ available to his com- 
parison; the almost perfect skulls treated of in his memoir of 
1864 (sce p. 190) have caused him to modify the view put forward 
nt p.1g0 of the earlier work, and in the later one he allows (pp. 158~ 
160) that, both in the matter of the length of the lacrymal and in 
the absence of widening of the palate antoriorly, the &, serg/s, var. 
palusti is, was more nearly affined to 8. scrofa, var. ferus, than to &, 
indicus, To show this was the reason for giving a great number 
of my measurements, supra, pp. 544-547. I take this opportunity 
of saying that tho very small breed of the Scottish highlands and 
islands, with suberect ears, usually of a dusky brown colour, with 
an arched back and coarse bristles along the neck and spine, spoken 
of by Professor Low in hig ‘ Domesticated Animals of the British 
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Tslands” p. 429, may perhaps be such a breed as Professor Ribi- 
moyer suggests, in hia Intor paper (p. 168, sea also p, 148), should 
be looked for in Eastern Europe or Western Asia ov in fossil 
forms * 

Mr. G. Dobson, 1',,8, in a lottor to’me of date Jan, 14, 1879, 
whites that the young of the pig of the Andaman and of the 
Nicobar Islands avo striped. 

Tho Rev, CG. Spencer Babb informs mo that the young Borneo 
domestic pig is somotimes striped and sometimes nob, whilst the 
young Chinese pig is never striped; and he adds that thovo aro 
corlainly two domestic brecds in Borneo, 


DESCRIPVLON OV PLATES LV AND V, 


Tig. 1. Orbito Incrymal region of partinlly reconstructad skull af Sus ger af, vars 
domesticus, wanting nasala and intormexiluies, fiom late Celtio Intormont vb Aras, 
Haat Riding of Youkshno, Oxford Museum, 

Té 18, ad Nathusius hay well pointed out, Le p 147, by no moans always easy bo 
he absolutely cotain as to the question whothor a partioular pig’s skull belonged to 
wild ov to n domesticated individual, ‘Tho diMlonlty is increased when the animal is 
young, ns in this onso, tho Inst molar haying ouly just como duto wo, and the animal 
Gonsequontly boing only about 18 months old, and whon as the smoll slzo goncially, 
and espeelally tho small sizo of tho third molar and the caning, may bu talon, f 
holievo, to inconto that it is ol tho fumalo sox. Thm Huw tat the panolty of cusps 
in the mola ling boon takon av indicating Gho wild atato ; a comparison, howovor, of 
tho malo and fomnlo mola sotice in Sus a tstadur Los suggoatod to my thot tho pa ontor 
size of tho molnis really depends upon a greater aupply af blood, such ag he malo 
mols would yot, by virtue of aiming tho yieater supply Iayished on the ouninos, and 
suoh as a wollfod domestionted animal’s molaw would got in common with all tts 
other stiuatuica and organs, ‘The compmativaly vertical coyipital aquame te ang main 
anatomical point in favour of this skull having bolongad to a domesticated speatmen 5 
the plorygoid, on the other hand, has mugh of the obliquity charnatoriatle of tho wild 
Sue sorafa, var for. Whon we consider, however, dhet thin akull was found tu an 
{nlounent contaming a hiunan hedy, together with portions of miother skull of a pig 
of tho samo age, the probability that it holonged to a tamo individual apponta lo be 
vay great, ‘Che sulyomed measurements show that the Inotymut hone, thongh nob 











' Lauspeot that latitude hes move to do with tho production of auch sartolios than 
longitude, and still operating eases moo than geological, Ono of those enuses ia 
augyoated by tho woids of Vai, ii, 4 13, cited by Dincan do la Malle, ‘ diconomio 
oe des Romaing,’ ii, p. t4y9: ‘Porolqye natl hiemo, fimt exiles proptor 
Prigora,’ 
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so long relatively to its height as is often the case in the non-domesticated Sus scrafit, 
is yet longer than it isin Sus indious, or in ony of the Eastern pigs from which Sua 
indicus can with any probability be supposed to have descended, 


inches, inches, 
Longth' from anterior” external Length from anterior boder of 
angle (apex) of fiontal to orbit to posterior... » 4 
middle of occipital ridge =. §-9 | Greatest width of ocoiput . «eg 
Length fiom apex of frontal to Length of molar seriog 5, 243, 
apex of maxilla . |. « 41 1 Weight of occipat , . + Bb 
Length fiom antertor boider of Height of lacrymal . oe OY 


obit to temporalridge , =, 38 | Length of laorymo-malarsutire , 0-8 


‘he difference here noted between the height of tho lacrymal and the Jength of 
its lower hoider amounts but to a tenth of an inch ; but in the female of Sus indicus, 
with the same stage of dontition, fig. 4, the height of the lacrymal, mstead of being 
one tenth of an inch less, is 0-35 inch greator in length than its Jacrymomalar 
bode, 





Fig, 2. Orbito-lactymal region of Sus sorofa, var. ferus, old 9, from alluvium of 
Thamos valloy, obtained for the Oxford University Musoum fiom the outting for the 
drainage woks near Iffloy, 1876, by Professor Prestwich, FR 8. 

This skull combines tho genoial contour and tho stender snout of Sus seafe, var, 
forus, with a lactymal bone differmg httle in its moportions from the Inciymals ao 
ohmaetcristic of the Asiatio pigs, less Sus vers weosus (and celebensis), The fionto 
parietal region does not form one continuoua slope in the anime plane as is the cave in 
the Wild Boar of Gormany (P1. IV. fig. 5); but this diffrence may bo obyorved in 
skulls cortninly of Wild Bons fiom tho Lhames-valley deposits ; whilst the gieat wear 
of the tecth and the slendenesa and longth of the naso-heial region aie much in 
favour of considoving thia speoimon to havo belonged to tho wild 1ace, IT havo placed 
sido by sido with tho measmemonts of this skull tho measuromonts givon by 
Tittimoyor, 1, 0. pp. 45 and 183, of his ‘Lorfkchwein,’ Sus scrofa, var. paluetids. 
Unhappily, Riitimeyor has never boon able to procure (gee pp 43 and 45, note 1) 
a skull of thia variuty of Sus with tho facial bones in connexion with tho bralu-oaso, 
nor had Nathustus (seo p. 149, 1. ¢.) ever been ablo to see an uninjued Inorymal hone 
from the same animal, ‘Thoso faots, whilst making the value of this skull (the oppor- 
tunily of figuing which I owe to the kindness of Professor Prestwich) gaeater, make 
the value of the comparison of its menswrements less, 

‘The instructive obsorvations of Nathusius (1,0, pp. 99-101), to tho offect that 
il-nowishod pigs have the entire length of their skulls gienter as measured fiom the 
ocaipitat creat to the apex of the snout, whilst the portion of that length made up by 
tho fiontaléand parictal is somewhat shoitor, and the nasal po.tion proportionally 
longer, when toupled with the fact of the great wear of tho teeth in this specimen, 
cnable us to@splain tho ono giont point of inferiority, that of the length of the fonto- 
pmletal region, which this skull’s menswements show us, compmed with those of the 
‘Torfsohwom,' Itrmay be added, that the true explanation of Dr, Gray’s statement 
‘Bilt, Mus Catal’ 18G9, p. 329), that the nasal bones of the skull elongate as Suidac 
incronsin age, ‘and esfecially ay they reach adult and old ago,’ ix probably that he 
had in Hiednind's ayo skulls of old and ill-fed wild pigs, such as this specimen, On the 
other hand, when wo me compmaing such skulls as this with tho ‘Toifschwein’ of 
Rittimeyer, we must recolleet that he represonts this latter varioty of pig, and what he 
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supposes to bo ita atill surviving roprosontative, the ‘Bundtnor-Aoliwein,' na having a 
short aout (ave pp. 43) 45. 181-185). ‘Who clansifioatory value, however, of such 
peonliavily is much reduced by the resulta of such exporimouta as thogo of Nathusius 
juat voforred Lo. 
Measurements or Irrigy Skuta ann or Riramrey's | Jorvaornwiy,' 
PP 45, 183, Le 
Tiloy Scull. Torfashwain, 


inches, inohos. 

Greatest frontal width botwoon ectorbital proaopson . ga ay 
Lenst width on vertex. o é 7 i . o8 OO 
Grentest Intorzygomatio width wee aoe 46 W749 
Moight of occipital from inforior border of foraman 

magnum... ‘i . hod B Br yh 
Longth of vertex fram lovel of suprantbital foramen 

to ridge of ocoiput . . - a8 44" 
Torizontal distance from anterior border ‘of oibtt to 

posterior of temporal fossa . oe 30 at 
Length of intormaxillary along alvoalur border . a LeQ~ auf 
Maximum length of skull from apox of intore , 

maxillariog ws Nis ee (2!) — 
Length of nasal bonea (approximataly) . 8 BB ~ 
Longth from apox of intermaxillarics to inferlor 

border of fornmon magnum 5s . 103 ot 
Length from anterior oxtornal anglo (apox) of fr rontal 

to middlo of occipital ridga . 89 _ 
Longth from middle of fronto-nasal autire to mnididlo 

of ocoipital ridge... ‘ 48 ~~ 
Longth from anterlor border of orbit to postorlor cee oro ~ 
Grontosl width of ocolpub 6 we af _ 


Breadth of nasal at commonconiont of naao- frontal 

auture, which {4 tho poiité of maximum width of 

nome 6 kk ee ee DL 
Maximum width of intormaxillavies . . . 13 
Tleight of Incrymal along vim of orbit. ‘ . 17 milling, 
Longth of Jacrynial along malay suture . oe 18 milling, 


fi 





Vig. 3. Ovbito-laavymal region of Sue andumanensis, tg r4 b, Oxford Untvaralty 
Museum, adult 
The akull fom which this drawing was tulron was that of a wild sow from tho 
Andaman Ialands, procured for mo by my friend J, Wood-Mason, FG, of tho 
Caloutta Museum, It is about tho saine sizo ns tha to prolfatorlo Brillsh alealla, 
Plato TV. figs, x ond_a, and a8 the “Lorfuehwoin’ of Ritlimoyor—-resambling hia Inblor 
in the ono important particular, that of {ts long fronto-partotal roglon, in which it 
differs from tho British skull (Fig, 2). Tt diffors from all tho piga’ akulls hore Ayurad 
in tho oxaggerntadly laproportionato shortness of the malay border of ils Iaoryinal 
bong, which is, na in the newly-horn Europenn pig, little mov than half tho longth of 
the orbital border, In ita convex frontal roglon we have, again, a charactor rolanted 
in tho ndult Asiatio which ts traneltorily represented in tho Tnuopean pig. hie 
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convexity of the fronto-lacrymal ridge is well marked, and, like the straight naso- 
frontal suture and the two other peculiarities specified, serves to differentiate Sus 
andamanensis from specimens of similar size from the Palaenrotic region, and to show 
that it is @ member of the group represented by Sus cristaéus, Agnin, this skull 
vesombleg Sua crisdaéus and differs from Sus sorafa in being somewhat shorter, aud 
having the pmeccipitals, temporal bullae, and pterygoid processes more crowded 
together. The length of the nasals is a little less than that of tho fionte-parietal 
region in the vertienl aspect, as is often, though not always, the case in Sus crisatua, 
though very rely, if ever, in Sus scrofa. 


Mrasurnsen7s oF SkuLl or ‘Sus ANDAMANENSIS,’ TEMALE, 


inches, : inches. 
Grontest frontal width between Length from apex of frontal to 
ectorbital processes . » 38 middle of occipital ridga . . 595 
Least width on vertex > « O8 | Length from middle of fronto- 
Greatest interzygomatic width , 4.65 nasal suture to middle of occi- 
Teight of eociput from inferior pital ridge =. : © &B 
border of foramen magnum =. 3-7_—-| “Length from anterior border of 
Length of vertex fiom level of orbit to posterior. : ree Oo) 
supraorbital foramina to middle Greatest width of occiput... 255 
of occipital ridge . . 45 | Breadth of nasals at commonco- 
Horizontal distance from anterior mont of mnnso-frontal suture, 
border of orbit to temporal which is the broadest part of 
vidgo. . . B05, nasals. . Lo 
Longth of intormaxillary along Maximum width of intormaxdllary 
alveolar bovdor +e 20 rogion «|. ba 
Maximum length of skull from eight of lachrymal along xim of 
apex of intermaxillarios . + 108 orbit oe + 617mm. 
Length of nasal. =, ws OB Longth of Iachrymal along malar 
Longth from apex of intormnx- auture —« » «© ¢ « 8mm, 
illavios to anterior edge of fora~ Length of molar sovles soo 80 


monmegnum, . . + gt [ Length of premolar sorioeg . 6 13 





Fig, 4. Orbito-lnohrymal region of skull of wild Indian sow, Sus ortstatus, British 
Musoum, Soo ‘Catalogue of Carnivorous, Pachydormatous, and Idontate Mammalla,’ 
1869, p. 334 (where this skull is catalogued as (716%. Skull of young female, 
Length 10}, height 7} inches, Werai, Nepal; Dr. Oldham '), or Hand-List, published 
1873, p. G4. 

‘This skull hos heen figured to show thé poiuta in which it contrasts with the 
British pig's skull (Jig. 1) on the one hand, ag to racial characters, and with the 
Indian boar's skull (Fig. 6) as to soxunl characters, agreeing as it docs with the one 
as to sox, and with the other as to age. 

Tt is, as may bo seen hy conatrneting two triangles with the three first measura: 
ments given of it and of that of Sus créstatus CIrig, 6) respcotively, a very much 
amoller slcull than that; tho prinoipal points, however, enumerated in the desoription 
of that skull, as differontiating it from Sus scrofu, can be recognised in its smaller 
contours, ‘The third molar in the upper jaw has the part posterior to its second 
principal lobe much smaller relatively ayd absolutely than is the case in boars of Sus 
oristatua ; this postorior factor, howover, effloresces into as many ag Acvon cusps in the 
upper and five in the lower jaw of this specimen, ® 
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Mrasunyitenrs oF Sxunt, No. 716m, Birpiayt Must Connorton. 
‘Sus ontrarus,’ ron Lrnat, Nurat. 


jnohes, fishes. 
Tixtromolongth 6 kT Longth oflachryinal along malar, 
Txtrome height =. eB suture, . . + OTK 
Tiase-ling ‘ , ; «10 Juterpremolar transverse dia 
Hight of Iavhrymal along vine moter of palate + +6 6 


of orbit. 7 . . at { Intermolar « A 4 "i Pray 


Tig. &. Orbite-lacluymal region of skull of wild boar, Sus serofe, var. ferns, from 
Germany, No, 15134, Osford University Musoun. 

‘Yho onthe dentition was in plise; the portion of tho third molay whteh ta 
postorior Lo the fom pilmary cones is vory small as compared eithar with tho rest of 
tho tooth ov with its homologue in the Tadian wild boar (fig. 6), Tt ia, however, 
considorably in fiont al a line drawn as n porpendicnlay to tho plano of the ontting- 
edges of tho molars from the lachrymal onnal, ‘Dhia skull dittera markeitly from tho 
skull just named in the groater length, relatively to the height, of ity lachiymal bane, 
in tho grontor longth of ita nasals volatively to tho longth of tho fronte-paletal ragion, 
+in tho absence of any great convexity in the part of the frontal abutding upon the 
Inchrymal, and in tho convexity backwards of its fronto-nasal auturo, 


Muragvrew N78 ot Skurt or Grrstan Witn Boar, No 1513 4, Oxronp 
Univinsrry Mosruss, 
é inches, inohes, 
Extromo Jongth . » 165 | Width of nasaly ‘ . : ig 
Uextrome hoight =. et | Maximum intorzygomatte width = §9 


Baso-lino from anterior margin Maxinnm frontal Cees: 

of foramen magnum to apex bital) width . er! qed 

of intermaxillaries + po | Sloight of Inohrymal along im 
TDongth of namlsapproximntively 8:0 of orbit . , ins) 
Uronto-partotal length in yor Dovgth of lacheymal along mala 

tionl nspeot re) gubura, . an) rea 


Fig, 6. Orbito-lachrymal rogion of skull of Tndian wild boar, Sia aniatedua, killed ab 
Tangul, Dharwar provines; from the ¢olleution of Six Walter tet, KVG8,L 
No, ya. 

In this animal the third molar is only just coming into place, and fla very Jago 
multiouspidate posterior lobo is not xo far forward velatively ay ta the Zuropemn wild 
daar (fig. §) nov in other Cudinn hogs of gronter nga, Lt shows however very platuly 
the points, sovoral if not always all of which havo, by their presonco in ayory spect 
mon of Sus or tetazta which I havo oxamined, avabled mou to distinguish it from See 
sorafa, var. frrug, Tt haa the relatively short lachrymal--n topo, Abreivhed ag an aro 
noross the long axis of the sleull, from the mitortor inferior mnylo of the hone on ono 
alde to the homologous point on the other, passing over tho frontala, and nob over any 
part of the nasal tho naso-frontal subure, which Hos ontivoly in front of such au arg, 
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ia straight, and not convex backwards; the portion of the frontal which ia bounded in- 
ternally by the supraorbital channel, and externally by tho lachrymal bone, is markedly 
convex. The nasnls aro broader, as is nenrly always the case, and shortor also, which 
ia not by any means always the onse, relatively to the fronto-parictal region of the 
vertex, than in Sus sorofa, var. ferus, 


Mrasunrncyss or Inpian Wirp Boar, No. 72, Sir Wanrer Exiior's 


Cororion, 
inches, inches, 

Extromelongth =. «7. 16.9 | Minimum vertical width . 18 
Extrome height . =. =. ~—sg-t_ | Height of Iachrymal along rim 
Base-line from anterior margin of orbit aM fis 1 

of foramen magnum to apex Length of lachrymal ‘along 

of intermavillaries + 1B malar suture . . og 
Length of nasals ‘ . 03 Interpromolar transverse dia. 
Length of fronto-nasal suture moter ofpalate .  . . 6 

to middle of occipital ridge. = 8 Intermolar . Og 
Width of nasals at apex of Length of posterlor ‘upper 

frontala . . . a molar , . . . ’ 135 
Moxinuminteraygomatio width 6 Breadth, =< ‘ +e OD 
Maximum ftontal (intetector- Longth of third lower molar. 1-6 

ital) width ’ ’ + 44 | Broadth , < a: oF > OB 





Tig. 7. Orbito Inchrymal rogion of skull of Sus barbatus, Bornco, 1519d, Oxford 
University Museum, 

This skull, liko the other three skulla of the same species oxamined by ma (of 
which two aro in the British Musoum), differs from those alrendy desmibed in large 
polnta ag woll as in amall ones; and thero can be Hétle 1onson for hesitating to 
nocept 16 a8 specifically distinct from thom, and indeed from all other Suédae, 

Tho contour dosoribed hy the middle lind of its nasal and fronto-parietal regions 
auperiorly, tho relations of tho grentest width and greatest longths both of the ontixe 
skull and of the nasal bones, the position of the plano of its greatest interzygomatio 
width, not posteriorly, but in the middle of the zyyomatto arch, aro points of largo 
difforonce, Tho exceeding simplicity of its third molars and the peralstence of the 
mesoptorygoid as a distinct bone, are points of small difference, but yot of great mor- 
phological importance, In the shortnoss of its lachrymal bono it resombles the other 
Suidao without facial warts, 

Its noso-frontal suture and lachrymo-frontal ridge ave more like those of these 
pigs than thoae of Sus serosa. 


Maasurpaenta or Sxurn oF ‘Sus pannatus,’ No, 1519 d, OxronD UNivensity 


Musuust. 
inches. inches, 
Extrome length . «5 197 Fronto-parictal region in yerti- 
eight . . ’ . + 67 cal aspoct from game point 
Base-lino . ee 167 as preceding mengurement 
Length of nasels from plone of 10 occipital ridge in straight 
postero-lnteral tips 5 5 TOG Hing. 4 6 ee 8 
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inches, ineliow, 
Width of maeats eg | Tiungth of postenior uppor molar oy 

Maximum — (intarvygomutle) Broadth of anterior, whioh ly 
width . . ie 68 mult the witlost lobe. . ow 
Maximum frontal (iutereoto- Tongth of postorior lower molar Wg 
Dbital) width 6k Breadth of mntorion lobo. oO’ 

Minimum vertionl . re <3 Tntotmelar space ab meanoweat 
Tachrymoanalar line. . ra poinl . . ‘ . F ie 


Height of lnchrymel —, + Ta 


Vig. 8 Left lowor thivd molar of Sua aadamanenate, fonalo, 1} Uimoa tha natal 
aizo, 

This tooth shows tho three divisions of the third motar of the truo Suidae in 
great aimplisity, ‘Choro are tavo bienspidate ober eorexponding to the two yainoipal 
lobes of molar 1 and moliiy a, nnd, lilo them, onclosiys a single aaygox lobo in tho middle 
lino betweon thom, ‘This azygos lobo is dovoloped fom the second biouspidate lolio. 
Vhuro i4 no vidgo doveloped in Sus axdamunixeis on the antoor park of the toothy 
io, on the fnee in contaub with molar a, Posteriorly to two biouxpidate lobes, which 
alieady show signs of wee, ao foen five Huallor cusps, econpying in all wv much 
umallor apace than tho resi of tho tooth, In the mnatos of Sua eriofades there five 
smaller ouxps would, as in woll-fod domostia priya, ocoupy a very much larger spars 
rolativoly and absolutely than thoy do hore, or oven in Sus xorafa, var. fern. Tn Sus 
barbatus Uho third lower nolia aio ay simplo ay thoy avo in Sus audamanensis, und, 
liko this Sua, havo tho thiid inolars of the upper jaw simplor still than tho lowor, 
Tho five posterior cusps conslat of ono placed mesially in tho intorspace betyoon the 
primary cusps of the second pair, of thico plncod like tho dota in the slyn’.+, and of 
& fifth, not constant, acovsgory usp placed on tho innor wide, ‘Lhe fou Tnttur vo 
romoronted in tho uppor jaw of this pig by two, and in Sus barbatus by ono 
main ouap. 


XXXII. 


NEW POINTS IN THE ZOOLOGY OF 
NEW GUINEA. 


Tux author commenced by saying that the zoology of New 
Guinoa has had a great deal of research bestowed upon it, and will 
yet have a great deal more, as a consequence of the profit which 
has already resulted. A point which recent zoological discoveries 
in’ New Guinea throw light upon is that there was a dry land 
passage ab one time between Australia and New Guinea, recent 
discoveries in the latter country having vevealed the presence there 
of animals similar 10, or identical with, some found in Australia. 
This is held as proof that whore Torres Strait now is there was 
onco dry land, But against this hypothesis is urged the difference 
between the vegetation of the two islands, ‘This, however, is 
accounted for by what Icrbort Spencor calls the cireumambient 
medium, Thongh people are inclined to think vegetables consider- 
ably loss sensitive than animals, sometimes they are more sensitive 
to heat and dryness; and the author believes that it is the greater 
tenderness of the vegetation in thoso countries which accounts for 
the disparity observable between the vegetable growths of New 
Guinea and those of Australia. In the centre of New Guinea there 
is a high range of mountains, which attract and impart moisture to 
the surrounding country; while the interior of Australia consists 
of great barren plains, which harbour no moisture, The plants, as 
they have not had the means to protect themselves available to 
animals, have gradually altered their form to accommodate them-. 
solves to circumstances, A curious creature, covered with prickles, 
living on ants and other insects, and unprovided with means of 
militant operations, is found on both sides of the Straits, Two 
kinds of Zehidua have also been discovered in New Guinea, and 
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corresponding with them ix one in ‘Tasmania and anothor in 
Australia, ‘These erenturcs could nob travel over water, anil go 
thore must havo beon Ind communication at the poviod of their 
original distribution. Quite Intoly om Evhidan dws beon found in 
the south-west corner of New- Quinoa, and sont to Professor 
Rolleston by tho Roy. Mr. Lawes, the discoverer, aecompanied by 
a lotior, in which the statement is made thab this is the firsb over 
found, Vor this species tha numo Aedidna lawesii ia proposed, Tho 
Casyowary has also been found on both sides of Torres Strnits. 
Proof of tho existences of tho 'Tyeo-Kangaroo, both in Australia and 
Now Guinea, Professor Rolleston also considered reliable, At its 
conclusion the paper treated of the Admirnlty-Tsland pig, in tho 
firal part of which Profossor Rolleston pointed out tho peculiarity 
of a glabella. ; 


(As sto dosoviption is givon in this abstiaot of the charaotas whioh dlstingnidh thia 
now apeatod of Lelddna hom other apvotes of tho samo genus, L wrote Lo U, Rabor lyon, 
Usy Demonstrator of Anatomy, University of Oxford, to ask if ony desorption of the 
spooica had boon recorded in the Catalogue of the Musoum or olsowhaa. Ue answored 
that ho was not aware of any dexoription dawn up by Dy, Rolleston, but refered mo 
to the ‘Prooveitings of the Linnean Suolety of Now South Walox,’ in which T find that 
Mr. E, P. Rameay, Curator of tho Auatiation Musoum, Sydnoy, contributed Mach 36, 
1877 (‘Pioo, Linnean Society N.S, W.,’ vol. di, p. 31), a note of v specios of Mi hidua 
(Lachyglossus) from Port Moresby, Now Guinen. May, Ramsay distingrishos {6 fom 
the Yackyglossus bruijali from the northern parts of tht fyland. Tle dosurihos ils ox« 
tornal chiaactors on p, 32, and atntos inn fovtnoto that ho has not yot lemned tho 
aumo which lu beon given bo this now species, bub daily oxpeata to hoax of it hom my 
filonds in Engh, Should it however bo stilt amamed, £ propowe for it tho mmo of 
4, Tawesit, in honow of its diseoverci! In vol, fii, yp. 244, Septembot 3a, 1898, ha 
wtaloy that My, Goldio has obtainad three other xpeotions, and ho gived Uy meas d. 
ments of onch,—Lpiion.} 


XXXII. 


ON THE ROT IN SHEEP. 


Tun English Lake District presents us with as simple a caso for 
the investigation of the cause of rot in sheep as any other portion 
of the wide area over which that disease has spread, with, perhaps, 
tho exception of such isolated localities as the Faroe Islands; for 
shecp abound upon its thousand hills, while the species of snails 
and slugs are but few, and the conditions of its geological form- 
atidn, of its fauna and of its flora differ as widely from those of 
many other regions within our four seas similarly affected as it is, 
all things considered, possible for them to differ. Iaving oceasion 
to visit the district in question last week, I nsed the opportunity 
for making a few enquiries of the farmers and shephords there as to 
the natural history of this plague. ‘These enquiries were of the 
simplest kind, anybody can repeat them, and I cannot but think 
that tho answers ho will recoive will inclino such an enquirer to 
think that a strong @ priori caso is made out in favour of the view 
put forward in ‘The ‘times’ of April 7, to tho offect of identifying 
the black slug (Arion ater) or the gray slug (Limam agrestis) as one 
necessary link in the chain of causes concerned, IT found the 
natives ns thtelligent and observant as I have found thom to be 
any time during the last thirty-four years upon natural history 
questions; and I very rapidly got the following facis deposed to by 
thom without any prompting on my part — 

1, Tho fluke disease is a disease of low grounds, and notably of 
pastures liable to be flooded. 

2, But not exclusively of pastures liable to be flooded ; for, what 
is of special consequence as going some way towards eliminating 
the pond snails (Limnacus pereger) and others from the charge of 
sharing in the causation of fluke disease, the pasturing of sheop in 
a stubble rich in the ‘melancholic poisonous green,’ which a wet 
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autunmn often produces, is a vory sure way for produaingy the 
disease, 

3. Tho words just givon in inverted commas aro nob tho exnet 
words omployed by my informants; those whieh follow aro, or 
prolty nomly so—'a single bellyfal will give the disease, 

4. ‘A pasture will give the diseaso at the back-end of the your 
whieh won’t give it after Candtemas? This means that the winter 
cold and yains destroy or wash away tho larval or other forms of 
flukes which tho slugs brought with them m the autmun. 

Phe first of these observutions is, like all other chservations and 
all oxporiments concerning: tho matter with which Jam adquainted, 
ulterly destructive of Dey Tarloy's suggestion as to the self 
infection of sheop from their own droppings ov those of thoiy 
fellow sheep, If this were possiblo why should it not tuke placo 
on the uplands ar ‘commons’—ags the Lnko shepherds call the 
mnenclosed mountains—where the sheep, for the sako of food on 
thoso often limited grazing spaces or ‘alps, ov for tha sake of 
shelter, often huddle together as closely ns they do or enn do any~ 
whore olse? It is destructive also of the often-uttered aseription 
of vot to damp and moisture, the mountain ridges of Westmoraland 
boing ‘many-fountained’ to a degreo never dreamad of by Theo- 
oritus in Mediterranean districts, or realised by our own Laureate 
out of these ‘ rainy isles.’ It is, on the other hand, confirmatory, as 
avo ul neourato observations on the anthjoot, of the view which 
asserts that the presence of snail or slug is a necessiry factor in 
the causation of rot, Snails and slugs ave bat scantily ropresontod, 
if presont at all, on mountain lops; thore aro no slugs in Morhes? 
and ‘Txchudi's lists of high Alpine ranges; and those distriots, liko 
sll marshes, owo thoir charactor for considerod € sommdnuss,’ as tho, 
phrase is, as rogards the mast destructive of sheep diseases, to this 
absence or paucity of, at least, certain mollusea, 

{was first put in this pursuit upon the slimy trail of the slugs 
and snails specified by various well-known fhols whieh ib is hero 
unnecessary 10 specify. ‘he numbor of tho mollusea whieh it is 
necessary Lo trouble about appears ta me to he very digtinetly and 
very conveniently limited by the fhet pointed out by the late 
Willomocs-Suhm, one of the * gooil company of famous knights? 
upon If, M, Challenger, ag to the Faroo Telands, ho Maroo 
Islends aro afllicted by the rot, bub they have only eight snails and 
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slugs, all told, out of which to choose the guilty party or partios. 
Theso aro, as enumerated in Siebold and Killiker’s ‘Zeitschrift’ 
* for 1873 (vol. xxiii, p. 339), Limaw agrestis, Limaw marginatus, 
Fitrina pellucida, Uyalina altiaria, Limnacus pereger, Linnaeus 
truncatulus, Avion ater, Arion cinctus, That the fluke of the Faroe 
Islands sheep spends a considerable part of its life as a parasite in 
one or more of these mollusea admits of about as much doubt as 
the statement that the ‘ giddy’ disease—the ‘ sturdy,’ as the Lake 
District shepherds pronounce tho French word dow'di—of the 
sheop is similarly dependent upon a to-and-fro shuttlecock alterna- 
tion of one animal between two others. I do not say that it is 
necessarily in ono, and one only, of the specified cight mollusca. 
Undoubtedly the fluke, like other parasites, may, in its sporting 
tour, infest many hosts. As a matter of fact, this particular fluke 
(Fasciola hepatica) in its adult stage infests some dozen mammals 
beside the sheep and ourselves. But, as a matlor of speculation, I 
inoling to think that the fluke in its younger days is, like some 
other animals, a little, or indeed a good deal, more particular as to 
where it lodges than it is in later life, As a matter of practice at 
any rate there is no neod to tell farmers to be on their guard 
against snails which do not infest thoir pastures, and of the eight 
just specified they need usually in England only look to the 
black slug and tho gray slug, Willemoes-Suhm suspected the 
gray slug, I suspect the black slug; partly on account of ils very 
wido distribution in spaco (it having been found as a ‘spectre noir’ 
in Princo Joromo Bonaparte’s voyago to Jan Mayen’s island), 
partly from the faets furnished to mo by Mr, D. Gressawell, 
M.RB.G.Y.S,, of Louth, to the effect that sheep which have been 
feeding on turnips harbouring ‘black jacks’ will die of rot even 
when shifled on to salt marshes, Any inhabitant of tho Shetland 
Islands who will inform us that sheep-rot does infest his country, 
or any inhabitant of Siberia who will inform us that it docs not 
infost his, will seltlo the quostion, in a preliminary way at least, in 
favour of the black slug. For ‘this vory common, beautiful, and 
exceedingly variable slug,’ as Forbes calls it, is not found in 
Siboria, and the Limam agrestis is; while in the Shetlands the case 
of distribution is precisely reversed, Whoever will furnish us with 
ihe information required will be indeed a ‘true farmers’ friend.’ 
Anyhow, the line of prevontion indicated in my previous letter of 
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April th! is tho samo whichover animal is tho one to be blamed, 


or if both aro. And in confirmation of what I there recommend 


let mo say that rob is comparatively rave in the Dako district, 
while the pasturage of ducks and geoso on marshy ground iva 
branch of ngricnitural industry grently developed. Tt was with 
much pleasure that I saw two large floeks—one of ducks, the ofher 
of geese—dehelonned somo hundred yards or less apart on gue 
ground there, Thoy will keop down both black and gray slugs as 
fust as they appear, without, so far as is known, inewring any 
danger Irom this fluke. 


1 [In this letter ho recommended the omployment of birdy, oxpoctally duake, for the 
dostiruotion of the snails, Ag shoop lick up snaily for tho sake of the roliah whigh 
their gal, laste jinparts, he recommended that blocks of rock silt should bo placed 
conventonb for the sheop to got nb—Mpivor.) 





(Tho publication of tho above as a lettcr in the “Limos? of April rq, 1880, induced 
tho Royal Ayrionltural Sosioty of Mngland to ofter a grant to Dr, Rolluston for an 
‘investigation into the life-history of the Itvor-fluko, Dy. Rolleston was unable to 
undortake the research, bub recommonded to that Socloty ono of his pupily mut 
domoustrators, Mr. A. 2, Thomas of Balliol Colloge, who commence the investiga 
tion on Jimo 7, 1880, The results of his enquiry have buen incorporated in pro« 
liminary roports tv the Royal Agriowtural Sociuty (* Journal,’ vol, xvii} 1881, p15 vol, 
xvill, 1882, p. 439), and in ‘Nature,’ vol. xxvi. p. 606. My, ‘Phomas commenivated 
more odlaborato momoiry to the Royal Agricultural Suofety of England, Qotohor, 
1882, printod in their ‘Journal,’ vol. Mx. 8, 9, paré 1, under the title (Uho 
Notural -Jistory of tho Livor-fuke nud the prevention of Robs? and to the 
‘Quartorly Jounal of Mioroscopical Suionce,’ Tamnary, 1883, under tho title “lho Lifv. 
Nistory of the Liver-fluke (Lasetole hepaticn).’ Cho conghuion ab whieh ho hay 
arrived is that the Zymnanus trvacatulas is tho only Mngltale mollud whieh oan nerve 
ag intormodiate host to the liver-flake, Ghough 1b is possible chat in olor counttas 
sone athor mollugs may be te intormediary, Ue waa ot ono tiie thowght Chat, 
although Jaxeloluafqatica ocuurred in Australia, tho gonus Lymacens did nob oxtst 
there, Mh, W. Hatchott Jackson ling directo my attoution to a paper hy Mi M.A. 
Smith, (On the Frosh-water Sholls of Australin, in tho ‘Prov, Linnavan Suoloty 
(Zoology),’ vol. 16, p. 258) in whieh he onumerates cleyon species of Lymnavns, ono 
of which, Z, victortae, is almout identiont with Z, truncatulus—Rorren,] 
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NOTE ON THE GEOGRAPHICAL DISTRIBUTION 
OF LIMAX AGRESTIS, ARION HORTENSIS, 
AND FASCIOLA HEPATICA. 


Tua? some not inconsiderable confusion exists as to the question 
of the existence of Arion ater and Limam agrestis in Greenland, will 
he seen from the following quotation, to be found as hereinafter 
specified (‘A Manual of the Natural History, Geology, and Physics 
of Greenland, together with Instructions for the uso of the Arctic 
Expedition,” 1875, ‘Iondon) :— 

(P. 194.) ‘Mollusca Groentandica : 

Classis i, ANDROGYNA, Mirch, 
Ordo i, Groviuia, Fér. 
*1, Arion fuscus, Mill, Probably introduced, LZ, agrestis, 
L,, acoording to Wormskiold, 
‘Tho species marked with an * ave doubtfal inhabitants of Greenland,’ 

Prefixed to the list wheneo the above passage is inken is a note 
to the effect that the list is the ‘Prodyomus Faunae Molluscorum 
Groenlandine (in Rink’s ‘Grénland,’ &,, 1857, pp. 75-100). By 
Dr. 0.A, L. Mirch, Rovised and augmented by Dr, 0, A. L, Méreh, 
University Museum, Copenhagen, April, 1875.2 os 

On referring, howover, to tho Prodromus itself, as published in 
Danish in 1857, I find tho entry which concerns us stands simply 
thus -—~ 

‘Mollusca Gronlandica: 
Order i, Georutna. 
Gon. i, Ltmaw, Le 
+1, ZL, agrestts, Ls, (ifolgo Wormskjold), 
* Betignor at Artons Forekomst pas Grunland ikle er sikker,’ 

That is to say, that the line in the entry given in the Manual of 
1875-—'*drion fuscus, Mull, Probably introduced ’—is allogother 
something fresh and new; whilst the asterisk, denoting that the 
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animal so marked is possibly not indigenous, was romoved from the 
Timex agvostis, and prefixed to the curious name CArton fasous, 
Mill’ 

Tt is diMoult to understand how the late De, O. A. Ta. Méreh oan 
have come, in 1875, to alter his proviona andry in thin mannoe, 
For the namo ‘Arion? was unknown to Miiller, the author of tho 
‘Nistoria Vermium,’ having beon introdueod info mulacology hy 
Véeussna, as he himself tells uss and as regards the animal itself, 
on the supposition that Dr, Moreh, by his ontry ‘Arion /useus, 
Mill.” intended to have written ¢dinaa /useus, Mi? and 
knowing that this Limax, so called by Millor, was really an Arion 
(Zortensis), and nota slug with a posteriorly placed respiratory inlet 
and a continuous shell, if is still more diMfieult 10 gee how he could 
havo added the word 7, agrestis, I, apparently ag a synonyn, 
For in tho thirtconth edition of the ‘Systemn Natarvac,? tom. i. 
pars vi, pp. 3101-3102, the (true) * Limax ugrestis’ is dinting wished 
from the ‘ Limaw fuscus’ (= rion dortensis hodio) of ‘Miillur, List, 
Vorm, ii. p. ii. n, 209.” 

On referring to Dr. O. A. LL, Mérch’s ‘Founvla Molluseormm 
Islandiae,’ communicated on the 13th April 1866, and published 
in 1868, in Danish, in tho ‘Vidensk. Modd, fra den naturvhist. 
Foroning i, Kbyn,’ pp. 185-227, I find at p, 196, 3, that ‘dma 
agrestis, Ti.’ stands with a ? after its namo, even though there eun 
be no doubt from roforencos to Olafson, several of which avo, in 
fact, given by Moych, that a gray slug, as well as tho black slug, 
Arion afer, exists in Leeland, And a suggostion at the ond of the 
entry, fo the effect that the speeimens may possibly belong ta tho 
species Cima fenellus, appenvs to oxplain the presence nb tho 
beginning of it of a ? after the words Limaw agrestis, 

Perhaps, thorefore, tho truo explanation of tho ontry in the 
Manual of 1875 is ay follows, In tho intovval between 1857 aud 
1875 a black slug may have been proved to Dr. Mével’s satisfhetton 
to havo been found in Greonland, and he may have identified it as 
the Arion /useus of Moyuin-Tandon, which is the same as the Arion 

hortensig of Vérussac, and as the Limay fuscus of Miillor and 
“Linnacus ; and ho may, by a very slight slip, have entered ib a4 
‘Arion /uscus, Mill,? instead of ‘Arion fusens, Moquin-Tundon,’ or 
imag fusens, Mill’ To his addilion ‘Probably introduced,’ 

? FYfist, Nat, dos Mollusques,’ ii, 1820-1851, pp. 23 and $4, 
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some objection might be taken on the ground that there is no very 
slrong @ miort veason why an Arion should not exist in Greenland, 
considering that it exisls in Iceland, the land shells of which 
Morch himself? allows are nearly allied to those of Greenland, and 
is noé only an acknowledged member of tho circumpolar fauna’, 
but the most abundant of all slugs in Finmark and Lapland. It is 
curious—and not only curious, but in view of the question of the 
distribution of Fasciola hepatica also important—to note what 
follows. In 1875 Dx. Mérch appears, after thus adding <drion 
hortensis to his former list of Greenland mollusca, to have been 
content to leave the entry of ‘ Zimaw agrestis, L,, according to 
Wormskiold,’ untouched, though in smaller type, feeling probably 
that as the entry of the animal was overlly made only on the 
authority of Wormskiold, he was in no way pledged either to 
holding that it was Limaw agrestis, and not Limaw tenellus, which 
existed in Greenland, or indeed to holding that any Limax what- 
ever existed there, What completes my case is the fact that in 
1877, when preparing a list of the Greenland mollusea for the 
English translation of Dr, Rink’s ‘Gronland, of 1857, Dr. Mérch 
omits all mention of Limam agrestis altogether, and his entry runs 
as follows (p. 436) :— 
‘Class i, ANDROGYNA, 
i Order i, Grormna, Ber. 
1. Arion fusous. Probably introduced.’ 

If wo follow Dr. Mirch, therefore, we shall strike Linam agrestis 
out of tho list of Greenland mollusea, and hold that Arion hortensis, 
which oxceeds it in numbor in other cireumpolar regions, has in 
Greonland displaced, or at any rate replaced, it altogether, 

If, however, Limaw agrestis, notwithstanding tho advantage which 


1 Seo Manual, p. 135. 

4 Middondorff, indeed, in his ‘Sibirische Roiso,’ ii, 1851, p. 419, omits the name 
of this small slug fiom his list of Choumpolar Freshwater and Land Mollusos, but five 
pagos farther on, 1 «,, says in a noto, Violleicht ist Zimaw (Arion) sub-fuaous, Diap. 
(Drap. Moll" p, 125, pl. ix. 8; Limaw fasciatus, Nillaon, “ Hist, Moll, Sues.” 1822, 
p 3) oino ciroumpolaro Art dieses Geuchlechtes ;’ and he provceods to note ita 
discovery by himsolf within the polar ciclo in Finland, fooding on aphagnum, as’ also 
in Lapland, feeding on fungi, up to 69° N. Lat, Schenk (‘Reise in Amulande,’ 
1869- 1867, ii, p. Gga), whilst identifying tho Lima sub-fusous of Diaparnaud with 
tho Aa ton hoi tensis of Féruvano, and s0 with the Limav fusous of Miller aud Linnneus, 
confirma tho view as to its clroumpolar character, and uses it as an argument for ita 
boing indiganous in Amerion. 
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its coloration might be supposed to have heen likely to give it, is 
beaten in the siuggle for osistoneo in cirenmpolar dishiets by 
Arion hortensis, of ahout the same size, but of such diftiwont colour 
in other districts, if not in the North}, as not only to have beon 
called /usens and sxd-fusexs, but even to have been confounded with 
tho tuo Arion ater (from which, indeed, it ig mainly distinguished 
by its more mesially placed respiratory oxifice and ity smull sizo), 
it surpasses Arion Aortensis® in moro southern latiludes, 

Middendorff indeed expressly says, lees *In Siborion traf ich 
dieson Jamar (Arion Lorfensis) nicht, sondern nur einen cinaigen 
Keinen Ziman in Slarowo} Gohirgo, welchor dem himaa ayrestis, Ti, 
rvechté whnlich sche,” But this absonee from Siberia, to which J, 
Schmidt's silence as to its presence bears some testimony, may be 
paralleled by the similar abséneo of Padudina vivipara (Middondor't, 
le, p. 426) and of erayfishes from the Siberian river basins, and, 
as in those to cases, when compared with the facts of a distribution 
elsowhore docs not disprove a circumpolar charactor, 

Gerstfoldt, ‘Mém, Say. Birang, St, Pétorshourg,’ 1859, 515 (11), 
refers to some fow, small, ill-preserved specimons, ‘cinige wenigo 
kleine und schlecht crhaltenc Exemplare’ of slugs from Trkutale 
and Wilni and from tho Amu, and speaks of thom under the name 
Avion ater, Thoir small size may justify us in supporing them to 
have hoon Arion Aorfensis ; and the bad sinto of preservation in 
which they wero, and which makes Gerstfeldt himeol! sponks dowhb« 
fully of his identification, p. 535 (31), makes (his nota of their 
presence less authoritative than it obherwiso would have bean, and 
has eaused Schvenk to sugeost that they wore in rowlity specimens 
of léman agrestis, . 

An illustration of the paucity and rarity of Aimaw agrestis in 
cireumpolar regions is furnished by the entry mado by Tviedrich 
Schmidt in his lish of Animals from the Region of the Lower 


* Nyon in England, whore tho Avion hoo tenga is ofton of a tdoop blic-hlaok,! and 
id, I suspect, tho ‘Black Jack’ of ageioultuviats, i fs nobraely ‘yollowish, domatinos 
“gray ov gieontshegray * Lovell Reove's ‘Thitish Tand and Mieshy ale Mollases, 11), 
Tn Amooiand it is ‘graugelblich, with theo stipes, one downland twa laterul 
naviowor ones; whilat its alval Uho Lbnax agrestis id desaibed nx ‘holl-briiunlioh~ 
otter bHtulich giau,’ Seo Scluonk, 1, 0, 

2 Heo Schrouk, ‘Amuiando,’ ti. 690-Go3, 1869; Middendolt, ‘Sibirtsche Rolaa,? 
A. p. 424, 1831, . 

§ Seo Iuxley, ‘On Crayllshon, p. 305. 
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Yonisei, ‘Mém, Acad. St. Pétershourg,’ 1872, p. 48, as to this 
eminently social molluse: ‘In einem faulen ‘Treibholzstamm auf 
den grossen Brjochow Insel (70° N. Br.) éz einem Hvemplar gefan- 
den.” But} per contra, in Amoorland, Schrenk tells us, l.¢., that 
Liman dgrestis outnumbers Arion hortensis, just as Arion hortensis 
oulnumbors Zima agrestis in Sweden, Finland, and Lapland, and 
that while ZLimar agrestis spyeads into Spain, Portugal, Italy, 
Algoria, and the southein slopes of the Caucasus, Arion hortensis 
reaches no farther south than the southern slopes of the Pyrences 
and Alps, 

In a letter published in the ‘ Times,’ April 14, 1880, and repub- 
lished with cortain: omissions in the ‘Zoologische Anzeiger, May 24, 
p. 258-260 (Article XXXII), I suggested that Arion ater may be the 
‘ Zwischcnwirth, ov one ‘ Zwischenwirth,' to Fasciola hepatica, For, 
calling the small black slug upon the distribution of which I have, 
following Schrenk and Middendorff, just been writing, ‘Arion ater, 
I have the example and authority of Forbes and Hanley, and I 
think that of Gerstfeldt. But now, following Schrenk more 
closely, I should call it Avion hortensis, and should wish to be 
understood to be of opinion that it will—as I hope, by means of 
experiments now being carried on in my laboratory by Mr, A. P. 
Thomas—be ultimately shown that the smaller of our two British 
Arions really is ono at least of tho hosts infested hy the sheep- 
fluke, Fasciola hepatica, 

As regards the distribution of the Fasciola hepatica in northern 
yegions we have the authority of Leuckarl, ‘Die Menschlichon 
Parasiten,’ i, p. §31, 1863, for saying that it is found in Greenland 
and North Amoriea ; and the same oxcellent authority quotes (1. ¢, 
ii. p. 870, 1876) Krabbe to tho effect that it is not found in Iceland. 
The last statement is confirmed by Jonsson in ‘ Deutsche Zeitschrift 
fir Thiermedicin und vergleichendo Pathologic, Bd, v, Ilfeft vi. 
1879, p. 413, in the words ‘Licheregeln kommen in Island nicht 
yor,” I wish 1o add that there is no mention of tho disease which 
Fasciola hepatica ceases in Olafsen’s and Povelgen’s two volumes of 
‘Travels in Iceland, though the diseases of sheep are repcatedly 
treated of by those authors’, And a similar remark may be made 

1 [fiom the editorial note apponded to tho immediately preceding Anticle, it will 
be seen that Mr, Chomas's oxpoiimonts resulted in the conclusion that Limnacue 


ti unoahulus is the Intermediate host.—LHprron.) 
2 Seo German translation publishad In 1794, i, pp. 112-280; ii. pp, 46, 198, 199. 
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as Lo Siberia; neithor Middendori, nov Radde, nor the grenk Pallas, 
treating as they do so exhaustively of tho natural history of Cheb 
rogion, ever within my knowledge make any allusion to tho oxiste 
ence thore of Luseiule Aepatica as wv ennso of xheap disvase. As 
rogards, however, the oxistonco of this animal and of tho shooperat 
in Greenland, as tostilied hy Lonekarb, J wish.to lay alongside off it 
the following statement from the English translation of Riuk’s 
‘Greonland’ already referred to, and edited by Dy. Robert Brown 
in 1877, There, p. 97, it is stated that about tho yoar 1855 thore 
wore in tho whole of Greenland only from thirty to fialy COWS, 1h 
hundred goats, and twonly sheop, and that this handful of euttlo 
were located ab Julianshaab, on tho west const, A stalement to 
the same effect is given by Dx. Brown himself in the (Mannal of 
Avelic Instruction, 1875, p. 27. Surely if tho vot still existe in 
Greenland, and has not shared the fito of so many other forms of 
life whieh have finally lof its inhospitable shores, we havo in 
Julianshaab a simple case and a cirewmscribed aren wherein to 
prosecute research, 

If tho presence of Hasciola hepatica in an isolated locality—thnt of 
Julianshaab, on the west coast of Greonland—is likely to prove 
instructive, its absenco from Iceland may also throw some light 
upon the subjeclty Most or all of the molhiwea which have heon ov 
oan be supposed to ach and suffer as Zwischenwirth for tho Hasoiola 
are to be found in Iceland, viz. Avion ater, Arion hortonsis, himnaca 
truncatula ond Linmnaca peregra', as woll ax Planorbis rolundutus, if 
not Planorbis marginatus, And that abundant opportunities for bho 
introduetion of Luscivla heputiea into Teoland haye heon given by 
the importation of shoop from abroad is lewrnt fron what Olufken, 
Lo, ii pp. 198-199, tells ua as to tho aseription of another sort of 
sheep disease to such importation, 

T incline to ascribo this immunity from rob which the sheep 
enjoy in Teoland to tho habil whieh (hoy in common with tho 
Shetland and Orkney shecp have of feeding botween high- and 
low-water marks upon the sea-woeds specified hy Olufsen in various 
passnges, q.v., lo, i, 233, 279, Ti. 198, and Low, ‘Domostie Antinals 
of Creat Britain, p. 59. Tho Meselole Aelia is a fyoshwater 
animal, and would not of course be pickod up in sueh a locality ua 
the interval between ‘Ebbe and uth’ to which tho sheep xesorb 

* Soo Moxoh, ‘Launula Mollugcorim Talaniity, 1868, pp. ta and 16, 
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evon on the dark nights of winter. It is possible Lo speculate as to 
the virtues of sali ag an antholminthic, and to suggest that it may 
aot cither by enabling a botter gastric juice to be secreted, and so 
giving the sheep a bolter chance of digesting the larval /asciolac 
when swallowed, or by provoking a moro copious flow of bilo, and 
so washing the young fluke outi of the gall-ducts, ‘This, perhaps, 
is nob tho placo for such enquiries. But it is a pure natural 
history facet that localities rich in deposits of salt are favourable to 
the growth and health of sheep?. Pallas, in the wonderful cloventh 
Tascieulus of his ‘Spicilegia Zoologica,’ dwells on this in reference 
to the Steatopygous varicty of the domestic sheep at pp. 65-673 
and with reference to the Argali, the Ovis fera Siderica, supposed to 
be tho parent stock of Ovis aries, var, domestica, he writes thus at 
p. 12: ‘Omni vero tempore ubi possunt loca salsagine rorida quibus 
universa Siboria abundat ercbro frequentant, terramquo sale foetam 
cavant quod cervino quoque generi solomne est,’- 


1 [!£ho importance of tho recommendation of salt as an anthelminthio has now been 
prnotienlly tested, My, A, P. Thomas has proved that common gal in vory amet 
proportions is fatal to the redia and sporo-cyst of Fasetola, as also to Lémnaeus trun- 
satulus, which scrvos as host to tho intermediate forms of the liver-fluke, My, 'L, P. 
Heath has published an experiment in the Western Morning News,’ Oot. 14, 1884 
(oited in Mr, Thomas's paper in ‘Tourn, Royal Agvic, Soa, of England,’ vol, xix, §.8, 
part 1), in which sheop fed on pormmanont pastures with snlé thixed with oaty wero 
quite sound, whilst othors to which snlt was not administered wore affected with Hyer- 
flukes, —Japrron,] 
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‘RESEARCHES AND EXCAVATIONS CARRIED ON 
IN AN ANCIENT CEMETERY AT FRILFORD. 


Tun papor which I have the honour of laying before the Society 
of Antiquaiies was drawn up by me at the suggestion of J, Y. 
Akerman, Tisq,, F,S,A., and in the hope that it might serve as a 
continuation of his ‘Roport of Excavations in an ancient Cemetery 
at Frilford, near Abingdon, Berks,’ which may be found in the 
Society's Proceedings for May 25, 1865. 

During tho years 1867 and 1868, I have from time to time, by 
tho kindness of William Aldworth, Esq., the owner of the soil, beon 
allowed not only to watch such quarrying operations as have been 
carried on upon tho site of this cemotory, but also to conduct some 
excavations there independently of that work, Tho rosulis of my 
observations I havo arranged undor two heads, First, I have given 
an account of the objects and discovories of a purely archaeological 
character; and, secondly, I have specified the various conclusions 
4o which my oxaminations of the very extensive sorics of human 
romains havo seemed 10 mo to point more or less doubifully, Ap- 
pended to this paper will be found, first, a detailed catalogue of all 
tho very numerous objects, both of archaeological and of anatomical 
intorest, which tho liborality of My. Aldworth hag transferred to 
the Univorsity Musoum ; secondly, a tabular catalogue, giving in 
ono view the number, the age, the stature, and the nationalities 
of tho human yvemains; and thirdly, a catalogue raisonné which 
presonta a similar coup dail of the different objects of cardinal 
importance, which have sorved as fixed points for my varions 
identifications. 

Mr, Akerman’s investigations had, as may be seen by referring 
do his paper alrondy cited, led him 1o the conclusion that Roman or 
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Romano-Brilish and Anglo-Saxon intermonts wore both alike to he 
found in tho Feilfork Cemotory, but that the majority of them 
belonged to the latter of the two nationalities, I have, howevor, 
by tho diseovery of Anglo-Saxon cinorary urns placed superficially 
to the relicless graves of which My. Akorman speaks, boon eom- 
polled to refor theso inhumations tou poriod anterior to that of 
Pagan Saxondom, and Lo differ heroin from the insiruator from 
whom I have learned and to whom 7 owo so much, 1b ix upon 
this discovery of Anglo-Saxon cremation wns, containing half 
calcined human bones, and holding whon discovered, relatively to 
yelicless or all but rolicless skeletons found in the pround hotow 
them, a position from 15 to £8 inches nearer the strtiae, that I rost 
almost the only conclusion to which T havo ventured to como in 
opposition to Mr. Akerman’s viows, But it is hoped that 2 record 
of the somowhat extensive sories of observations mula in this 
cemactory during the last two years may sorvo to ensh somo light 
upon certain moot points upon which My, Akorman’s investigations 
did not givo him an opportunity of remarking. 

The cometery is situated in tho anglo intoreepted bolwoon tho 
left bank of the river Ock and tho rond leading from Vrilford to 
Wantage. Wrilford ‘Wold’ is now brought under cultivation, but 
tho tradition that this portion of it is haunted still survives in the 
recollections of tho rustios, one of whom informed mo that, hough 
he had never seon thom thoro himself, ghosts were supposed to ho 
particularly likely to be svon at a single thorn-bush ! which stood, 
some timo back; close to tho sito of thess graves. Groat numbora 
of Roman coins have been and still are found by Inhouvors ongaged 
in ordinary agricultural work all round this spol; and fragments 
of vory many varicticy of Roman pottery aro equally accessible, 
though, of courso, much more abundant, on and in tho suporticial 


' Tho growth of this thorn-bush may have beon avvidental hore, but wo know Ghat 
thorns were purposely plantod on tumuli, (Seo Jacob Caimm, *Vorbronmon dor 
Lolohon,’ Borlin Abhandl, 1849, pp. 203, 209, 242, ag43 Nilson, oft, In loos Max 
Milllor, ‘Zoitschrift Doutsoh, Morgenlund, Gosellaoh. ix. 11} Thooorlina, Tdyll xxiv, 
87, whoto Wilstomann romarks in hfs commentary, ‘Omnibus spinaran senorita 
vim noxeruin depellendarum inesso existimabant vetoes," Sue also! Umao Moros," 
P 69.) ‘Tho neighhowing tumulus known as Bevow CN ix host with thom. 
bushes at the present day; nud tho British barrow of Dinnington, in Houth Yorkshiia 
(p. 159), on the oatato of J, O. Alhorpo, Esq, was similuly olothed, ‘Tho thorn may 
hove belonged to tho ‘cotia lignis’ uscd, acooding to Troibaa, ' Gormanta,’ xxvil, 
in the cremation of chiofi 
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layers of tho now eullivaied fields. There is much more evidence, 
to show that Roman civilisation had takon firm root in this locality, 
and somo of this evidence will appear in the course of my account 
of the oxcavations of the cemetery, But tivo excavations which we 
made in two spots, about a couple of hundred yards distant from 
the cemetory, gave us a more vivid iden of the wealth and civilisa- 
tion of the Roman or Romano-British inhabitants of the place, 
which their Sixon conquorors named Wyilford, than anything whieh 
we found in tho burial ground, which both races successively occu- 
pied. My. Aldworth had observed tho greater greenness and 
strongth of the crops upon these two patchos of ground; and by 
his suggestion I dug into them with the result of finding}, for a 
depth of ten feet or more, nn aggrogation of fragments of pottory 
of the most varied patterns and degrees of finenoss mixed up with 
similarly fragmentary bones of the ox, sheop, pig, and dog, and 
with other articles, such as knives and coins, which, like the bones 
and shards specified, would be expected in the rubbish-heap of a 
great house. Tho sito of this great house I have not found; but I 
strongly suspect that the quarry, whence the stones for its con- 
struction were taken, was employed for, and is now represented by, 
one or othor, or both, of those pits of rubbish. This short history 
illustrates the truth of a remark recently made by tho Ton, W. 0. 
Stanloy ? ag to the imporfection of ‘tho investigation of sites and of 
dwellings in tho carly timos;? but time and opportunity may 
enable mo to supply this deficioncy. In tho meantime, the dis- 
covery in the cometery of four interments in leaden coffins, and 
after the Roman fashion, so fully described by the Abhé Cochot®, 
fwnishos additional evidence as to the character of tho civilisation 
oxisting here in the times of tho Later Empire, which the cxeava- 
tion of hypocausts and tessellated pavomonts might confirm, but 
cannot bo thought necessary to complete, 

Four othor kinds of interment, ono Romano-British and three 
Anglo-Saxon, have been observed and doseribed in the following 
account of tho excavations at Fvilford, The Romano-British 
intorments differ from those just mentioned mercly in being of 
less exponsive chayacter; thoy constitute the greater part of all 


1 Sco Catalogue, infra, Sopt, a4, 1868. 
2 ‘Anoiont Tntevmonts and Sepulchral Urns iu Anglesoa,’ p. 19. 
3 ‘Normandie Souterraine,’ pp. 29, 3% 
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the intermonts I havo oxamined ab Milford, aud that they ate 
Romano-Brilish is, to omit for the presont othoy ovidencva, proved 
by tho fnel that superficially lo them in the soil T hve found 
Anglo-Saxon urns contuining burnt human hones, cad holouging, 
therefore, to the first periods of Anglo-Sasondom in’ Mnygland. 
About half of the Anglo-Saxon intermonts dixeovered hero wore 
intermonts in the way of cremation, ‘Tho other half are ensex 
of inhumation with. the well-known Anglo-Savon relicd, amd, in 
adopting inhumation, the Anglo-Saxons cithor dug shallow graves 
without regard io the points of the compass, indepondontly of, 
though often superficially to, those of their conquered prode- 
eessors; or, secondly, thoy dug deeper yraves pointing to or 
towards the East, following thus Christin preeedont both as to 
depth and as to direction, but diverging’ from thy practica of tho 
Romano-Britons in selling stones round the graves ington of pro 
tecling the body in a wooden or other collin; and whilst doing 
this, they sometimes—all supposed seruples ns to secondary inter. 
montis? notwithstanding—displaced one body, probubly that of one 
of their predecessors, fo mako room for tho corpse they wore in+ 
terring with the game ovionintion, T say it is probable thal where 
a Anglo-Saxon skeloton is found to have displaced another set of 
yemains, tho primaty interment was a Romano-British ono, beanusa 
T think it improbable that the half-heathon custom of intorring 
with insignia should have been combined for av sulliciontly long 
time with tho Christian method of deep and ortonted informant to 
allow of ono body thus interred being suflleiently forgotton to he 
safely displacod. Burial with insignia was early diseontinuod by 
Christinnised populations, exeopt in the cases of dinlinguishod pore 
sonages ecclesiastical and temporal 4, and tho Anglo-Saxon Live 
exhumed do not appear by their insignia lo have belonged to either 
of these classos, : 

1 Tho Abhd Cochet, in tho frst edition of hia (Normandio Souterrainy,’ yp 188, laud 
stated that ‘lusmga dontorror plusicms fois au iméme endroit est dminemmont nies 
deine j? but in the second edition of that work, pp 209, 432, 436, aml ali tn the 
“Lomboat' do Childorto,’ p. 55, ho hog receded fiom this witonable positions (utmm, 
towards tho conclusion of his papor, * Uebor das Vorbromon der Tololion, ubt stra, 
Pp. 269, quotes the wards af Sttoulus Apollinnyis, (Tam niger oaospos ox vidi, jam 
supra antiquum ropulchrum glebao recontos,’ to show Uhat tho praottus was only tao weil 
known to the Olnistinns of the later Roman Empire, Seo also Dried, Siuony, ‘Die 


Altorthttmoy Tlalstatter Salzberg,’ Wion, 1851, 
7 Seo ‘Cnpitularin Rogum Vrancornm,’ if, 852, 
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Tn all the inhumations which I havo oxamined at Frilford, the 
bodies had been oxtended at full length, and in the cases of 
Romano-British burials more’ or less oriented. ‘The faet that the 
deviation from orientation is usually towards the south may seem 
1o indicate that the majority of deaths took place then, as now, in 
the wintor-quarters of the year, when the point in the horizon at 
which the sun would rise would be south of east, 


I. Of the Roman Interments-in Leaden Coffins discovered ; 
at Frilford. 


By a reference 1o Mr, Akormaw’s paper already quoted, it may 
be scen that two leaden coffins, each of which contained 1 skeleton, 
and ono of which contained a coin of Constantine the Great also, 
were found in the Frilford cemetery in the autumn of 1864, The 
commencement of my researches in this cemetery dates from the 
discovery in it of a third and fourth coffin of similar character and 
contents to those, in the month of January, 1867. These intor- 
ments were near to each other, ten fect only intervening between 
the foot of the one and the head of tho other grave, The direction 
of the graves was 45° south of east, which, when corrected for the 
magnetic variation, would give TS... as tho true bearing, The 
coffins wore ab a depth of about five fect bolow the present surfice 
of tho soil, and this groater depth, as well as their greater intrinsic 
costliness, would soem to show that their tenants had been persons 
of greater wealth and consideration than the ocenpanis of tho 
similarly oriented graves of which wo shall havo to speak noxt, 
The length of the coffins is 6 fect 4 inches, and their breadth x foot 
6 inches, Both of the coffins have undergone much mechanical 
change in the way of contortion and crushing, and they contrast 
hprein 10 disadvantage with certain coffins of the same period in 
tho British Museum, and in the Museum of Antiquities at York, 
which still retain the form which was conferred upon them at their 
manufheture*, ‘Cho Frilford coffins have also- undergone much 


4 Of. Abbé Cochet, ‘Normandio Souterraine,’ ed. i, pp. 193, 193, 255s 265. 

4 ‘Tho leaden coffins to be seon in the British Musoum were dug up in Camden 
Gardens, Bothhal Greon, in the oxeavations for the"Now Docks at Shadwoll, and in 
Whitechnpol, Yor the coffin in the York Munoum, sve Professor Phillips's ‘ York- 
shire,’ p, 24%, and ‘Dosariptive Catalogue of Antiquities in York Musoum,’ by tho 
Rov. 0, Wellbeloved, p. 77, and his ‘Wburaoum,’ p. 112, 
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chemical change, tho metallic lead having been changed both on 
their exterior and throughoul their substance into the rod oxide 
and carbonate, whereby they havo suflored grent Joss of plasticity 
and flexibility, Bach of thom possessed a lid, which appears to 
have been simply Jnid upon the top of tho rectangular coflin proper 
without any soldering, Taryo nails with square heads were found 
in xelation with tho coflin, and as woody fibre, shown by micvo- 
scopic examination to he probably oakon, is still plainly enough to 
be detected upon tho urn, even with the naked oye, it would seu 
that the leaden coflin had been surrounded by a wooden one, An 
analysis of the substance of theso collins, whieh I owo to the kind~ 
ness of Ieatheote Wyndham, Usq., M.A, Vollow oft Merton Col- 
lege, shows that it contains 3.28 per cont, of tin, and that tho 
coffins resemble in this, as in other particulars, those deseribed hy 
the Abbé Cochot in his ‘Normandio Souterraine,’ pp, 28-31, aK 
characteristic of the Gallo-Roman poriod in Vrineo, In each of 
these coffins was found the skeleton of n strong man, who was at 
the timo of his death considorably past tho middlo poriod of lifo, 
Of the anatomical charactors of these skeletons I shall have to 
speak in detail later; it is suflicient to gay hero that they show 
that tho individuals to whom these bones belonged were strong men, 
in the possession of the means for culfure and comfort which those 
days could afford, but who had also suffered much from tho physical 
and othor inclomencies which wo know to be the natural incidents 
of the life of tho soldior. In ono of these collins five coins wore 
found, of which one was a coin of Constantino the Youngor, 
another of Valens, and a third, which, Itke the first, was a third. 
brass specimen, was a coin of Gratian, By moans of this Inst coin 
.Wo are enabled to say that this intermont took place, in all prolne 
bility, within the short but eventful period which elapsed helwoon 
the accession of Gratian and tho ovacuation of Britain by the 


* This conclusion almost rixos to coutainty when we road the aecount given by Ralph 
Thoesby, ‘Phil, Tans,’ 1705, No. 296, p. 1864, of tha exeavation of a collin, Gnto« 
hably interred 1500 yeats ago, which was soven feot long, mid was ‘inglosad ina 
prodigious strong one made of oak planks, about two inches and a half thick, which, 
hesido tho rivoting, woro tacked togutlior with nays and grett hon nails... thoy mo 
four inohos Jong, tho hud not diowixy, as tho luygo atily now mo, hub potloutly Mab 
and an ineh broad. ‘Tho length of tho Fuilfad nails is four and a halt inches, and 
the breadth of their hoads ono inch and a quater, Sao also L’Abhd Goulet, ‘Nor> 
mandio Soutorraino,’ ed. i p. 335 ‘Arohacologia,’ vil, 376, 381; Bloxluu's * Page 
mente Sepuldhalia,’ p, 39: 
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Logions, inasmuch as the departure of the Romans may be renson- 
ably supposed to have entailed the collapse of the civilisation and 
customs which they had introduced and supported + 


Il, Of the Roman or Romano-Brilish Interments without leaden, but 
in-most cases, probably, with wooden coffins, aid in semi-oriented 
graves, : 


Tho second and most numerous class of interments that we meet 
with in this comolery are found occupying parallel, or nearly 
parallel, rows of trenches, running, to speak gonornlly, from a point 
more or less north of west to one more or less south of oast, and 
containing, very commonly, besides the skeletons, bones and tooth 
of domestic animals (though not in the great abundance noted in 
other Romano-British cometeries), fragments of charcoal, oyster- 
shells, shards, flints, and nails, with woody fibre adhering to them, In 
some of these graves coins wero discovered, in addition to the othor 
objects just specified. Now, we are not justified by the presenco of 
any, nor, indeed, by the presence of all, of these peculiaritiog, in 
concluding that any interment is Roman or Romano-British, the 
imitative tondoncies? of tho Tentonic races haying led thom some- 
what slavishly into copying the customs of the world they sub- 
dued, oven in points relating to such mattors as the burial of the 
dead, ach and all of tho objocls have boon found all but in- 


1 Jor a note of a disooyory of Ioadon coffins im the neighbomhool of othor 
Roman yvomaing, sea SphaaUiaugon, ‘Dio Gormanischo Grabstutten am Ihoin,’ 1868, 


pe 13 


4 Wor tho imitative tondoneies of tho Toutonio races gonorally, seo Cooto’s ‘ Neglooted * 


Foot in English Mistory,’ p. 44; Worsnne’s *Primoval Antiquities of Denmark,’ 
Eng, Tiana. 1849, p. 140; Engelhadt, ‘Denmark in tho Thon Aga,’ Proface, p, vil ; 
Von Snoken, ' Leitfnden yur Kundo dos ITeidnischon Altorthums, p 158; Wylic's 
‘¥nirford Graves, p, 30; Merivale’s ‘Conversion of the Northern Nations,’ p, 923 
Roach Smith, ‘British Axsoo, Report for 1855,’ p. 145. Fox tho presonco of bones of 
animals and theiy tocth in Anglo-Saxon graves, sco Wylio, lo, p. a4; Akeuman, 
‘Pagan Saxondom,’ Introd, p. xvil, or that of charcoal, Wyhe, 1, e, 29; Akerman, 
8 thor Rosoasvhos at Long Wittonham,’ Aichacologia, vol. xxix, Tor that ofsha dg 
and flints, Douylay’ ‘ Nenin Britanuien,; pp, ro and 345 Wylio and Akeamann, Il, co, 
Vor that of the Portortum, Lindenschmit, ‘Archiv fitr Anthrop, ii. 3, 1868, in review 
of Wannor's work, and in hig own work, ‘Dio Gomaniache Todtonlagor beim Solzon,’ 

p. $13; Von Sackon, 1a, p. 184} Akorman, ‘Poo, Soo, Antig. 2 8, iii, 16g. Seo 
aleo Abbé Cochot, ‘ombenu de Childeric,’ passim, and ‘Normandie Soutcraine, 
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diorently i in both Anglo-Saxon and Romano-Brilish, in Frankish, 
and in Gello-Roman graves, 1 was first convineed that {hese 
interments, more than fifty of which have been under examination 
at Frilford since I first became acquainted with tho cometory, con- 
tained the remains of Romano-Britons, and not of Anglo-Saxons, 
by the discovery, of an uninistakeablo Anplo-Saxon urn, about 
fifleon inches abovo a skeleton ocoupying one of these graves 
(No, vi. Sept, 1867), ‘Two other skeletons, ona of an old won 
interred with three coing (No. iv, Jan, 9, 1868), and ono of an old 
man (No. iii, April 1, 1868), wero found. subsequently ocoupyings 
the same posilion relatively to similar Anglo-Saxon urns containing 
similarly bunt human bones. Tt is posrible, hewever, lo object to 
this apparently satisfactory argument ; first, that the deopor-lying 
body may have belonged to a Christinnised, nnd tho cremation wn 
to an apostate, Anglo-Saxon’s burial ; or, secondly, that the erema- 
tion un belonged to an Anglo-Saxon ftnernl which took place in 
the heathen pre-Angustinian period, but that ib was enrefally 
yoplaced, aftor having been disturbed, to make room for ono of tho 
same race who had died after the evangolization of Borkshire by 
Birinus, Both these objections—the former suggested to mo hy 
Mr. Akerman, and tho latter by tho reading of Mr, Roach Smith's 
lettor in the ‘ British Associntion’s Report for 1855,’ p. t45 1100, 
however, fully mot by the discovery, on four different ocensious, of 
Anglo-Saxon skeletons, verifinblo as such by their insignia, and 
with no constant relation to the points of tho compass, in the samo 
relative position 10 theao intormonts as that alveady doserihed ns 
being held by the cremation urns, (Seo infra, Catalogue, No, xviii, 
Feb, 8, 1868; No ix, Sept. 25, 1868, infin.) UC is possible, 
though not probable, that an urn, even of much Sragilily and 
elogance, mry have been replaced in ity entirely, heavily Indon 
though it was with its contonts; but ib is impossible to coneoive 
that 2 similar pious painstaking can have laid out a disturbed 
skoloton a second time in the fall and duo proportions of the un« 
articulated hones possessed hy the skeletons found lying super 
ficinlly to tho ‘grave-row’ interments of which T am spenling: as 
Roman or Romano-British, Tho verintion in tho diyection of the 
two lodios lying one above tho othor, the deopor being wlways tho 
orientod one, excludes, of course, the possibility of their huving 
* Soa aluo ‘ fnventorium Sepulohrale,! Introd, p, xvi, wad p. 8, 
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boon intorred al the same timo, as after a battle bodies aro buried 
ono above another in trenches, The funeral feast, and the visit 10 
tho burial-placo of a beloved relative, will account suflicionily for 
the presence of the teeth and bones of the domestic‘ruminants, and 
the pig, in these graves, In tho Romano-British cemetery at 
Tlelmingham in Suffolk, which I had an opportunity of oxamining 
through the kindness of the Rev. George Cardow, volics of this 
kind were more abundant than I have found them to be in the 
Fvilford cemetery. Oyster-shells were found in considerable abund- 
ance in both these comotorics, as the olhor indications of Roman 
occupation would have lod us, @ priori, 40 expect. I may perhaps 
here say, that ib does not seem olear 10 mo that any great proba- 
bility attaches to “nn argumont for tho heathon character of an 
interment from the discovery there of such evidences of a funeral 
feast as the bones of domostic animals. Tho instinct so beautifully 
alluded to by Wordsworth, in his well-known poom ‘Wo are Seven,’ 
has in itself nothing repugnant to the spirit of Christianity, though 
the actual practice at tho grave-side may and often did degenerate 
from that of tho ‘little Cottage Girl’ 
‘Who took hor little porringor 
And ato her supper there,’ 

Seandal aroso out of tho abuse of the funeral feast; but, inas- 
much as the Church in all ages has aequiescod in the rotention by 
newly-mado converls of customs which, though heathen in origin, 
may not havo beon intrinsically immoral, it is easy to undorstand 
how # custom intrinsically laudable may have beon tolerated when 
kept within duo limits, As to tho actunl practice being rife 
amongst Christians? the numerous denunciations and inhibitions 
issuod rolating to it afford very abundant evidence, * 


4 Tho following paasagos may be elted in addition to thos eo often referred to from 
tho ‘ Onpitularies’ of Charlomagne. In tho collection of the Canons of tho Greek 
Synods, by Martin, Bishop of Braga in Portugal, who died in 580, we find the follow- 
ing words, ‘Non oportet, non Iicont Christisnis prandia ad definctorum scpulehra 
dofere ob saoiifiomi mortuia’ Seo tho ‘ Corpus Juris Canonici,’ where the passage is 
adopted as tho text of Nocretum Gratinni, Do Consear. dist, i, oxp. 29, § 2, under the 
tito ‘Rix Concilio Martini Papas.’ IZardouin, * Aota Conoiliormn,' &o, 1611, iil, 390, 
lias printed Martin of Braga’s Collection, and, necording to the margin of his edition, 
tliis particular cation comes from tho third Council of Arles, and not from a Greek 
sources, Soo also Giotzer, ‘De Funere Christiano,’ to which work Iowe the foregoing 
quotation, Ib, iil, pp. 19, 164, 166, od, 1631, where Ambrose, Augustine, Cyprian, 
Coudentius, and Faustus tho Manicheo, may all be found deposing 40 tho frot of the 
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A fow bones of the dog and somo teeth of tho hore wore found 
in some of the intermonts, but not in such numbers or positions ay 
to make it at all probable that the former wore the roliey of a 
favourite animal interred with its master, or thal the latter were 
yemaing which, in like mannoy, had been buried from similar, ar 
from superstitious notions, or which had boo tho leavings of the 
practice of eating: horsoflesh which wo know oxisted in those days 
in spite of the efforts of the Christian priosts!. 

Fragmonts of earbonaccons matter are to be found in Romano- 
British as also in Anglo-Saxon and undoubtedly Pagan interments, 
Wis a little hazardous to pronounce quilo positively as to 2 piees of 
black woody tissne thet it was put into tho grave as charcoal; and 
that its blackness is nol due to tho ‘oremacausis,’ which ib has 
beon exposed to for so many hundreds of*ycars, Tf, howover, auch 
mattor be in masses of considerable size, which possors on fracture 
the peculiar lustre of charcoal, and if ib have not hoon impregnated 


fanoval feast being nbuaod by tho Uhristions into an oconsion of groat livonoo, I do 
not happen to haye mot with any evidoncs to show dhiat food or dvink was pul inte 
tho graves of the carly Christians from any influoneo which any pro-Chiistinn boltol 
may have had upon thom as to its possibly boing of somo nso to the departed in the 
now world, This superstition was of course operative in tho case of houthons, and 
mmongst cortain of tho Scandinavian races (soo Tubbool's * Politstorio Mines,’ yr. 89) 
it has lastad oven down to our own timos, Weinhold tolls us (!Alinerdinvhes Lobon,? 
P+ 493) that tho tobncco-pipo, povkot-knifo, and fill brandy flask wero placed 
in Swedish gravos (ib is to be suppovd only in remote distiots), if not up to Ute 
presont timo, at all events up to tho beginning of tho progont yonmation. Uonthon 
customs, howovor, and oustomsa as markedly heathen a8 cremation, retnned thoir 
vitality to a very Jate poriod in tho Laltio regions. (Neo for bids Grin, loo, ult 
Wylie, ‘Archacologin,’ xxxvil. 467; and Lindonschinit, (Allorth, hotdntaelt, Von aut," 
Toft ii, Ba, it. at Taf vi, for loys persistonco of henthon onstoma amongat the Alas 
manul, Sco also Wylie, ‘Caves of Alomanni,’) 

1 For the intormont of favourite animnla with their mastord, sao Von Nnokon, 
*Heiduinches Altoithum,’ 1865, p. 1553 Woinhold, ‘Sitaumgahuitohto Phil, Clint. 
Klass, Akad, Wion,’ Be, 29, p. 203, 1889 Tho hones of t Ingo dog wore found ab 
Long Wittenham in a Romano, [rilish intormont ao near lo covtuin human remaini 
as to make it scom possible thyt tho animal had hden pm posoly wo placa. Kor the 
burial of the howe (Daa Trauer-Pfed) in Toutania graves, amd those of ather races, 
seo Koysler, ‘ Antiq. Select,’ 1720, p. 168; Wylis, (Graves of the Alonnnul,’ Archaons 
logia, vol. xxxvi, ibique oftale ;,Cachot, ‘Normaulio Soutmraing,’ p. ay Fur the 
suspension of tho skull of the horse over praves, suo ‘Jnygan Saxondom,’ page For 
tho practic of eating horse-flosh, sco ‘Confessional of Avelhishop Woyghert,' 0. 38 5 
the Deorovs of Council hold a.p, 785, under tho presidoney of Gaegmy, Uishop of 
Ostia ; and ‘ Ponitential of Thoodore,’ c. xxx, 4.17. See alao Tubbook, | Mychistowo 
bore Ps 1153 Koyslor, 1.0, pp. 324, 3403 and Poarson, ' History of England,’ 
. 138, 
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with any salt of ivon or othor mineral so as to have been preserved 
by such impregnation from the decay which would otherwise have 
bofullon it, wo are justified in considoving it exceedingly prob. 
able that ib was put into the grave in the condition cither of yot 
burning embers, or of chareorl, The test mentioned by tho Abbé 
Coehet, ‘Normandie Souterraine,’ p.198 ed. i. (p. 229 ed, ii.), for 
differentiating charcoal from decayed wood, viz. that the latter 
gives a sherry colour on boiling with potash, is a little unsatis- 
factory, inasmuch as the purest charconl would give a similar 
reaction after being: surcharged and sopped through and through 
for ages with water, more or less ladon, ew Aypothesi, with im- 
purities, Without losing sight of the possibility that blackened 
woody matlor may be the remnants of a coflin, it is well to con~ 
sider the different, explanations which may be given of the presence 
of true charcoal in an interment, Four such have been given, tivo 
of which refer the practice to the operation of Christian beliefs; 
tho third refors it to the working of feelings which are neither 
distinolly Christian nor yet distinelly heathen; whilst the fourth 
explanation is applicablo to heathen interments only, The two first 
explanations may be expressed in two separate utterances of Du- 
xyandus, the first boing the often quoted one, vii. ¢, 35, a8 to the 
placing of embors and inconso, prenae cum thure, in the grave; and 
tho socond, a fow lines farthor on, speaking of a Christian practice 
of placing charcoal in the grave to sorve there as an imporishable 
protest, against using tho soil of the grave thereafter for seoular 
purposos, fin Lostimonium quod ievva illa in communes usus amplius 
redigi non potest; plus enim durat carbo sub terra quam alind 
Pho third of tho four explanations refora tho presence of charcoal in 
tho graves to the holding of feasts by thoir sido in replacoment, of 
tho pagan snorifices of former times. The fourth oxplanation rofors 
us to tho overt and recoguised performance, or to the stealthy con- 
tinuance of the eminently heathon practico of burning the body or 
of lighting a fire in the grave to prepare it for the reception of the 
corpse, Any one or all of the threo first explanations are admissible 
in the caso of the Romano~Britons; the fourth may vory probably 
apply to the intermonts of thg half-converted or apostatising Anglo- 
Saxons, to whose history we shall return 4, * 


} For tho discovery of onrbonaccous mattor in gravos, soo Coohot, ‘Normandia 
Soutorraino,' od, i. pp, 198, 288, 256, 304; Kemble, ‘Morac Foralos,’ pp. 98, 1045 
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We are, from our recollections of the elassien! allusions to the 
naulus ox portorium, sivongly tompled to think Chat the placing of 
“coins upon tho corpse must have been a distinctively heathen prac. 
tice, A curious passage which I eamo upon in Martene’s grent work 
(‘Do Antiquis Ucelosine Ritibus, ii, 374) has enused mo to attach 
importance to the fact that, in tivo of tho intorments T have ex- 
amined hero, the number of the coins interred was five, One of 
these interments was the first of the two in leaden collins deserihed 
already, and the other wag an intormont of the class of whieh J am 
now writing, and will bo found in the appended entalogue under 
the mumbor xxiv. of Feb, 21, 1868. Martono’s words are, ‘Addit 
aonymus Turonensis:— Quidam sortilegi contra fidem agentes 
ponunt guingue solidos super pects mortui, ob in hoe imitantur 
“morem gentilium qui in ore mortui ponobant denarium “ub habeat 
quem porrigat ore trientom.”? Tam not aware of any explanation 
having beon offered for tho selection of five as tho number of the 
coins which the geuéides, av those who imitated them, placed in the 
grave, But such a passage as the one just quoted dors not, even 
when taken by itself, justify us in considering an intorment with 
coins to have been always an interment without the rites of the 
Christian Church, Many persons act contra fidem and baituntur 
morem gentifium, whom, for historieal purposes at least, we ninst 
consider to be Christians, Ab probably in tho onso of placing of 
charcoal in the gravo, so, ortainly, in that of the plain of eos 
thera, the Church exorcised a wise toloration, protesting, ib may be, 
more or less directly, by the introduotion of such sentences ns those 
which our Burial Servied contains, against the thought that wo ea 
tako anything with us out of tho world, but acquieseing in the 
actual repetition and continuance of the cuslom. dust as the 
custom of placing carthen vessels in tombs has survived down 
almost to our own bimo in remoto districts such as Tat Bresso and 
Morvan in Vranee (see Cochet, ‘Archéologie Céramique,’ pt, 1860), 
60 that of placing coins on the mouth and chest of the eorpso is 
persisted in even to tho present day in party of the country similarly 
Wylio, ' Fairford Graves, p. 29; ‘Graves of Alomami,’ p. 13 ¢ Scliuatthauen, «Cor 
meuischa Grabstittten am Rhein, 1868, p, 104; Waltor, ‘Anzolger fir Hohwoly, 
Altorthum,’ Maich 1869, p. 32, Tor tho discovery af fraginonts of ohureont senttorer 
throughout tho ontive mass of heathen twnull, svo Koller, *Mittheflungon der Ante 


quarischen Gesallschaft in Zitrich,’ Ha. iif, p. 66. Moy tho uso of chniconl as being 
imperishablo, aco Augustin, ‘To Cly. Dei, xxi, 4. 
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remote from the great contres of life. The fret, however, that 
money o the amount of no less than three hundred pieces of Roman 
coinage was placed in the tomb of Childeric is more conclusive 
than.any more speculation from the analogies furnished by ancient 
or modern timos, A kindly instinet induced persons, who probably 
cnough had never heard of Charon, to bury with their deceased 
friend or relative that which they knew him or her to have valued 
most, and the presence of coin in a grave may convey thus to us a 
satire upon the departed, which it'was nover intended to hint at, 
The Abbé Cochot seems to mot to lay too much stress upon ‘la 
cotiiumo Chrétienne de vendre a la terre les hommes nus comme ils 
y sont ontrés.’ Tor this principle would have prevented the burial 
with ornaments, of which, however, wo aro told in the ‘ Capi- 
tularin Rogum Tvancorum,’ ii. 852 (cf. also p. 701), ‘Mos ille in 
vulgo obsoletus in funeribus episcoporum eb presbyterorum re- 
tinetur,’ 

In many of these semi-oriented graves nails with woody fibre 
still adhering to them were found, and from their presence, as also 
from that of a piece of coflin-hooping (sce also Dy. Thurnam, 
‘Catalogue, Osteological Series, Royal College of Surgeons,’ ii. 881, 
5712) in one of these graves, wo may argue with considerablo prob- 
abilily for the omployment of coflins in some, at least, of theso 
intermonts, The enstom of throwing shards, and flints, and pebbles 
into the gravo is common both to Romano-British and to Anglo- 
Saxon intormonts in England. That it was pagan and even of 
yor'y carly origin svoms probable, and that it persisted into Christian 
poriods is protty cortain, Shakespeare's well-known lines* (Iamlet, 
v, 1) show, however, that ils pagan origin had somehow or other 
so strongly impressed itsolf upon the public mind that it was no 

' €Noimondio Souterraine,’ p. 194. Seoynluo Koyster, ‘ Antiq. Select.’ pe 174, 

4 Hoo nlso the account of tho plundering of the gorgoously-arrayed coipso of Popo 
Adiian I. in Mabillon, ‘Musoum Ttalioum,’ i, 41; Giotzot, ‘De TFuncre Christiano,’ 
i, 28; Clnysostom, ILom. 84; Guiohard, ‘Funérailles,’ 1581, p. 581, whore the Coundil 
of Auxerio is said to have condemned ‘ toutes ces bobancos’ 

§ Douglas, iu his ‘Nonia,’ appears to be the first poison who dew attention to the 
lines of Shakeapearo, voforred to, seo p. 10, and also p. 34. For other referoncoa- to 
the ostom, see Kollor, 1.c. p. 65; Wylio, ati ford Graves,’ p.25 5 Akerman, ‘Pagan 
Soxondom,’ Introd, p, xvii; Weinhold, ‘Sitzungsborichto Kats, Akad. Wiss. Wien, 
Tiist. Phil, Knsuo,’ 1858, bd. 29, hft, 1. p. 166 ; Fridd, Simony, ' Dio Altorthiimer yom 
Hnlatatlor Salzhorg, Sitzungsberichto Kats, Akad, Wiss, Wion. Phil, Iiat, Kinsso,’ 
1881, p. 7} Koyalor, lo. p. 106; Rov. G. R, Moll, ‘Nat, Hist, Tians, Northumbor- 
Jnnd and Durham,’ i, 2, 1866, p. 167, : 

ag 
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longor practised in Christian burials, Thoy show also that the pro 
sence of theso shards cannot bo oxplained as being due to accident. 
Indeed, upon several occasions, I have found fragments of pottory 
in such relations 40 tho hones of akelotons, in company with whieh 
nails wore found, as to mako it seom highly probable that the shard, 
whon thrown in, must have clanked upon the boards of the coffin, 
which the nails show us was prosont there, ‘The thought thal our 
own custom of throwing earth into the prave during the burial 
service may be conncoted with'this custom, and again, theb both 
may be connected with tho classical eustom referred to in Horace’s 
line, ‘Injecto tor pulvore auras, and also Virgil, ‘ Aunaiil,’ vi. 365, 
and in Sophocles, ‘ Antigone,’ 256, Aer} 8 dyos edyovros ds énijy 
xdvis, Will at once suggest itself; but only to be dismissed on 
mature considerntion; for to the modern antiquary it is no paradox. 
to say that the custom of throwing in shards was probably much 
older than that of scattering earth over the corpse; and 1 would 
auggost, aa it is very likely others may havo done before mo, that 
the throwing in of the broken pottery may be tho perfunctory re~ 
presentation of the deposition in tho grave of the ontiro vase, and. 
that the throwing of carth, for which Arehytas and Palinuyngs 
begged, may in like manner represent the {oilsome but, unaitempted 
pocess of inhumation?, Massillon, long boforo prehistoric avelim- 
ology had been thought of, argned for the conclusion that a belies 
in a ftulue state is a naturally implanted conviction from the fret 
that ‘nulle part vous n’on renecontroz des pouplea sans pépulturos 
eb sans vases,’ and the Abbé Cochot, in his ‘Archéologio Céramique,’ 
p. 4, says that the custom of placing carthon vessels in tombs is 
one of the mosb ancient of all custome, and, as just noticed, Git ib 
* alill oxists in sceluded and remote ports of Vrance, as in Morvan 
and La Bresso, ‘This coexistence with the custom of our modern 
burials soems to disprove any inlordependoneo of tho two practices. 
Again, tho fnet that fragments of pottery were used in interments 
by cremation, as well ax in interments by inhuwntion, seams to 
show that the shard and the handful of carth wers nob sot in 
motion by the samo impulses, In vory early times earthon vessuls 
wore of great valne, and it was in thoso days a proof of ut lenst 


* Dor the tondonoy of customs involving oxpenso to axaumo chonpor fms, 6¢o Air 
John Lubbock, ‘Nat, Hist, Rov. Oot. 1862, p, 8015 ‘Vichtatorio ‘Limes," p. 98 od f, 
p 142 od, ii, 
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as groal affection to bury or throw on to tho funeral pile an carthen 
veasol as it was in after ages to burn his gorgeous insignia with 
Pompey, I take this opportunity of quoting a passage from a 
curious work, the only one? of very many old books which I have 
looked through in the Bodleian and elsewhore for some passage 
parallel to the one quoted so often from ‘Iamlet’ in which I have 
found one. This book is entitled ‘Funus Parasiticum, sive L. 
Biberii Curoulionis Parasiti Mortualium, Ad xitum prisci Fanoris, 
Auctoro Nicolao Regultio, Lubeccae,’ srpoxxxvit, In describing the 
imaginary funeral of the parasite whom he is sativising, the author 
usos the following words: ‘Cum quisque certatim in rogum dona 
eumulat, et partim trullas, cantharos, lances, alii struices patinarias, 
eyathos, ciboria coquinaria, omnia flammae commitimnt. It is 
obvious, of course, that the author may be representing the throw- 
ing in of these articles as being tle most natural thing to do at 
the funeral of a glutton, ag they had been his instrumenta artis ; and 
Peniculus, it may be recollected, in the ‘Menacchmi’ of Plautus, 
i. 1. 25, speaks in terms of unctuous affection of his hosts’ séruices 
patinarias—the very words employed by Regultius, Still, I am 
inclined to think that Regultius may have had some recollection, 
or at lenst some tradition, of tho custom considered as so dis- 
tinetively heathen by the priest in ‘IIamlet’ when he introducod 
this particular feature with so much iteration into his burlesque 
ad vitum prisci /uneris, Writing at Liibeck, he may well have been 
familiar with the Baltie provinees further oastward, which the 
Toutonic knights had so much difficulty in civilising and Chris- 
tinnising, * . 
Roots of plants had iwined themselves about and around the 
bones contrincd in these graves, and the minute molluse * Achatina 
acieula was found insido the skulls in such abundance as to make it 


1 Seo Lucan, ix, 175. 

® Since writing as abovo I have met with the following passage in Koyaler'’s ‘ Antl- 
quitates Soloctas,’ p. 173: ‘Inde Nimischae, in pago uno miliari a Gubena diatante 
univergus adparatus oulinarius orntus, cacabi, ollec, catini, phialoo, patinne, moaolt, 
Ingenulue, toxtante D, Ohvistiant Stiefti Epistola.’ This Epistola was published 
in gto, in 1704, and tienta of * Ligniconses ntquo Pilgramsdorficonses urnas,’ Seo 
Koyslor, loo, cit, p, 11g. * 

8 Seo Wylie, * Archacologia,’ xxxvit, 467. 

4 Sco Sohnafflinuson, ‘Die Germanische Grabatiitten am Rhein,’ p. 1253 and ‘ Col- 
Iectanca Antique (vi. 201), a woik with which I was nob acquainted whon I wiote, ag 
above, for an necount of a cemetory at Kompaton, 
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vory ovidont that air and moisture had vory free access oven to tho 
bottom of these graves, aud consequently wo should not ho justified 
in arguing from tho want now in many of these graves of any trades 
of such porishablo matorials as the wood and metal-worl: of a coflin, 
to the conclusion that no coflin had heen put into them 1400 years 
ago, The wonder, indeod, is nob so much that such sabstrncos 
should in some instances and in such cirewmstancos have vanished, 
as that they should in any have porsiated Lo the present day, Still 
Tam inclined to think that ovidonco is nol wanting to show that 
in some cases the Romano-Britons, like other racos in ancient, 
medieval, and modern times, interred their dead sometimes with, 
‘sometimes without, coffins, ‘This ovidonce lics mainly in tho fact 
that in some cases a large stono has been found go near the hend as 
to rendor it, difficult to think any coffin, however thin its wally, can 
have been interposed between the stone and tho body. (See Cala. 
logue, xv%, Sept, 26, 1868; xvii®, Sept. 26, 1868.) But evon in 
these inlerments, whero coffins may not have been employed, ant 
which consequently so far yesomblo tho Anglo-Saxon burials by 
inhumation shortly to be, described, threo important and ensily 
recognisable differentiating peculiaritics avo progent, Trirat, slonos 
do not appear to have beon placod by the Romano-Brilons under 
the head of the corpso, as they wore placed in Anglo-Saxon infor. 
ments, and consequently wo do not find in tho former, as wo do in 
the latter so very commonly, tho ecorvical vortebre impacted along 
the buso of Lhe skull from tho oevipital foramen up to the symphysis 
of tho jaw, Neithor do tho Romano-Brilons, at least at Itrilford, 
appear to have set slonos along the sides of their praves, as tho 
Anglo-Saxons did, Thirdly, the Romano.Britidh graves, whon 
recognised ns such, in contrudistinetion to the Anglo-Saxon intor 
menis, by tho help of these extornal peculiarities, ave famd to con- 
trast with thom ina point of evon grealor, ay it is of more intrinsic, 
interest, viz, in tho very large proporlion of aged skeletons which 
they contain. Tho male Anglo-Saxon skelotons are invarinbly, or 
all but invariably, the skeletons of young men: quite tho reverse 
is tho cnso with tho Romano-British, lo this point, as resting: 
upon anulomical ovidenco, I shall havo to revert in tho second part 
of my paper; it-is sufficient hore to say that tho differonce ia just 
what would bo observed now botweon tho comolory of a sottled 
civilized Christian villago and that of an outlying stntion on tho 
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bordereland between some gradually advancing empire, and the 
tervilories of some gradually receding but intermittontly aggressive 
aborigines, 


TI. Of the Anglo-Savon Interments in the way of Cremation, 


Ten urns containing burnt bones have come into my hands 
. during the excavations carried on at Vrilford. Of these two were 
patterncd urns, and the yest plain, A fairly perfect patterned 
vessel from this ecmotery is to be seen in the British Museum, and 
two patterned fragments have been recovered by me. These three 
latter vessels, I incline to think, on account of their size, may have . 
been holy-wator vessels rather than cromation uns, The pattern 
upon them, as woll as that upon the patterned uns which were 
found with burnt bones inside them, is the pattérn now so familiar 
to us as the Anglo-Saxon pattern, from the memoirs of Kemble, 
Akerman, the Honourable R, C, Neville, and others; and the general 
stylo and conformation of all the urns, patterned and plain alike, is 
not much loss plainly referable to the same type. Neither class of 
urns has been Jathe-turned; in none of them is the bottom por- 
footly flat; thoy are all of a darkish colour, and, though this colour 
may occasionally have a tawny streaking intermingled with it, it 
has usually beon protected from reddening by the intermixture of 
vegotable matter with the paste. ‘The figured wns possess the 
vandykeg, the punched stellate or multiradiate stamps, the cireular 
thumb-made depressions, tho encircling zones scored with a pointed 
stick, and the ‘chavacteristic bumps,’ so fully and aceurately 
described by My, Kemble in tho ‘Horne Fornles,’ pp. 87 and 222, 
ag distinguishing Anglo-Saxon urns found in England as well as 
urng found in the North-German frthorland?, ; 

‘Tho Frilford urns are, with the exception of those found at Long 
‘Wittonham, the first urns of Anglo-Saxon manufacture which I 
havo seen recorded as found in Berkshire, Mr, Wylie? has put on 

1 Geo aluo for figures of urns resembling thoso found nt Thilfod; Engelhardt, 
‘Denmark in tho Thon Ago,’ English translation, 1866, p, 9; urn from Smodeby, 
Slesvig ; Akerman, ‘Pagan Saxondom,’ Intod, p, xxviii, and pl. iv 5 ‘ Archacologia,’ 
vol, xxxvill. pl, 20, fig. 13 Ton. 2. C Noyille,‘ Saxon Obsequics,’ pla, 24-33; Bloxam's 
*‘Fragmenta Sopulchralia, p. 59; Roach Smith, ‘Invontorium Sepulchtalo,’ Introd, 
p. xv. For the discovery of a bone-punch for stamping ornamonts, seo Schaaffhangen, 


‘Dio Gormanische Grabstatten am Rhelu,' p, 139, 1868. 
3 ‘Avohacologia, xxxvil. 473. 
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record similar ‘finds’ from somo thirtcon Fnglish counties, to wit, 
Warwickshire, Nottinghamshive, Derbyshire, Northamptonshire, 
Yorkshire, Lincolnshire, Gloucostorshire, Oxfordshire, Norfolk, Sul- 
folk, Bedfordshire, Cambridgeshire, and the Tslo of Wiyht. The 
‘Tornoe Perales, p, 229, enablo us to add a fourteenth county, 
Sussex, (0 this list, An urn in tho possession of the anthoritios 
of Queon’s College, Oxford, and which a shor nolo in tho 
colalogue existing in thoir magnifeont Ubrary may bo taken 
as localising with somo probmbility to Vaversham, in Kent, 
gives us this county’—in which oromation, like tho paganism 
with which if was corelated, was earlior superseded than clso~ 
whore by Christianity—as a fifteenth in which Anglo-Saxons 
established themselves whilst still heathens, Borkshire makes the 
tale up to sixteon, When we consider how distinctively Christi« 
anity opposed ? itself to the practice of cromation, ovory fresh diss 
covery of theso distinctively Anglo-Saxon urns shows us how 
thoroughly overrun our England was by tho ‘heathen of the 
Northern sea®’ in the poriod which elapsed helweon tho landings 


1 Yor tho rarity of tho discovery of oromation wns, ab lonst in an unbroken, we 
disturbed vondition, in Koné, sco ‘Invonto ium Sopulohralo,’ xv, xlyi, 184,186; ‘British 
Assoo, Ropoit,’ 1855, p 146; and Mr, Wylio, loo. ott. Tho Queon's Collego urn ta 
indubitably of Anglo-Saxon origin. ‘Iho ovidence for {ts coming fom Kent amounts 
only to probability, and stands thus in Quoon’'s Collogo Libiay thera th a Lint of 
tho Collection of Egyptian, Htrugcan, Greok, Roman, British, and other anttyuitios, 
formed by the lalo Roy, Robert Mason, D,1>., from the collections of Meas, Nelvont 
Salt, Buton, Millingon, and othura, 1843 lo 1839. In this Catalogo thore fa the 
following ontry: ‘Sepulohral urns, a tego and emall, a” On tho smaller of Unoso 
two wns, whioh, howover, 48 of Roman mmenufiwling, theo ta a tleket, “Pound vg 
Faversham, Kent.’ Tho oxtorios of the Wo mons have muoh the sano colomation or 
discolouration, which makes it soem likely that they cane fram the eemo oxeuyatten, 
and they wore, consequontly, as wo now find thom, catalogued and plicud together, 

9 For the oppomtion of tho Clirlatians to tho practice of cremation, seo Noandor'a 
‘Life of Sutin,’ English translation, p. 108 5 Ibid. ‘ Minnoiuy Tolix,' ott, p. 4g 3 ‘Acta 
Maityium,’ Baion, if p. 290; Mmtyidom of 8, Thavaous; ‘Tabullian, alt Grimm, 
Berlin Abhand. 1849, p 2073 ‘Ep. Hoo. Vionn, of Laygundi,’ fin, Musab, TT. i vet, 
olf, Pusoy, ‘ Minor Prophots,’ Amos vi, 10; Chavlomagna, 'Captt. ad, Saxon,’ 289 AD, 
oit. Floury, * Moo, ITiat.' 1 4 4145 3 Giubor, * Origines Livoning, cit. Wylio, * Aivhnoow 
logia,’ xxvii 467; Komblo, ‘Torna Forales, p. 983 Sehan@hauaen, ¢ Cormantaelo 
Chabstittion am Rheino,’ p, 90; ‘Johriuol dos Veroines von Altorthums-fiounden fin, 
Rhotnlande,’ Bonn, 1868, : 

® Literary evidence for tho numbers of the Saxons fs feumtshot hy such oxp eveions 
ag those which Claudian puts into tho mouth of n personified Biltannia, 

‘No litore toto 
Prospleorom dubiis voniontom Saxona vontis,—Tinue Stiliohoute, xxii, 284, 
Evidonco for tho audden and continual yoxationa to which Biltaln and othor yoglona 
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in it of Tengist and that of Augustine, The legend which makes 
Tlongist land in Thanet and be buried at Conisborough, in South 
Yorkshire, tolls obviously in the same direction, but, it is always 
well o strengthen a conclusion based on the interpretation of such 
a history as this by ovidence drawn fiom actual, tangiblo, and 
verifiable facts, And it is worth while, consequently, to put on 
record heie certain ‘finds’ of Anglo-Saxon urns which have been 
made subsequently Lo, or, for other reasons, have nol been enumer- 
ated among those already yeferred to. In the year 1859 five ums 
of the Anglo-Saxon type, which are now to be seen in the museum 
of the Philosophical Socioty in York, were found by I’. W. Calvert, 
Esq., in his garden, which is about half-a-mile outside of Mickle- 
gate Bar on the right side of the road from York to Tadcastor. 
Several Roman urns and sarcophagi wore found at the same time and 
place, the Anglo-Saxons having in this, as in so many other 
Roman stations, used the cemeteries of their predecessors. An urn 
with an inscription, which I have not seen, was found at the same 
time. Tive other undoubtedly Anglo-Saxon wns are mentioned in 
‘The Descriptive Account of the Antiquities’ of this Muscum (p. 95, 
n, 34), a8 being found in tumuli on the Wolds, An urn? as in- 
dubilably Anglo-Saxon has been discovered at Kempston, in Bed- 
fordshire, for a sight of which I am indebted to the kindness of 
Canon Greenwell of Durham, Lastly, in tho ‘Tlustrated London 
Nows’ of Jan, 25, 1868, Supplement, p. 93, some excellent figures 
of sevornl urns found by Dr, Massey of Melbouine, at King’s Now- 
ton in Dorbyshire, may be scon; and though I have not as yot 
had an opportunity of personally oxamining these specimons, I ap- 
prehond they will be recognised as belonging to the same class aa 
tho North German urns of the ‘ [lorae Forales ;’ the South Jutland 
or Slesvig wns figured by Engelhardt, loc. cit, and plates 14 and 
173 and those from the sixteen English counties above enumerated, 
Tf, ns Mr, Kemble has said, ‘ wherever Christianity set, fool crema- 
tion was to ceaso%,’ we may be doubly sure that wheresoover 
cremation was practised in a country which had been previously 
Christian, Christianity had for the time become extinct. Of the 


wore subjected by the Saxons may bo found in ‘Ammianus Mareellinua,’ xxvi, 4, 
xxviii, 2, 

4 Seo ' Oolleotanca Antiqua, iv, 161, vi, 166, 201 soqy. 

2 ¢Tloxne Forales,' p. 95. 
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co-existence in place of cremation-wns and of skeletons inhumed 
entive there is no doubt; and, as many authorities seem eonvineed 
that tho two practices co-oxisted also i dima, T should he slow to 
sot against their opinion tho fact of the slrong fooling whieh the 
Christians entertained as lo tho impioty of cremation, Vor I xead 
in tho passages just reforred Lo, and ean beliovo, that a practice was 
not always nor immediately discontinned because it was denounced. 
Still, at Trilford, though in three easos urns were found above 
Romano-British inhumations, in no ease had T any reason to think 
that one part of the population on this area was practising tho one, 
at tho same timo that anothor was practising the othor, of these 
dwo modes of sepulture, If it should be allowed—in dangerous 
opposition, it is true, to Mr, Kemble’s dictum, that no pagan Saxon 
was buried except when burnt4,—that tho Anglo-Saxon inhuma- 
tions, shortly to be described as without oriontation and with relics, 
may have beon the burials of pagans, I should be moro inclined to 
think that tho two rites may have beon practised contempo- 
yaneously, as wo know them to havo been by soveral heathen 
nations, To the heathen the two modes of sepulture wore com- 
paratively indifferont, and very slight reasons may have determined 
his choice of the one or tho other, With tho Christian it was 
different, and abstinence from eremation was made to scam a corol- 
lary of somo of tho most snored and cherished articles Gf his fhith, 
TIonce I am not disposed to think that tho conquered Romanon 
Britons would continue to uso tho cometory of thoir forofiuhers 
whon it was constantly being, as they would think, desecrated hy 
the deposition in it of the urns of the unbeliovers. “lho Suxons, 
on tho other hand, as already remarkod, had no rolugtance upninst 
burying in the ground which held tho bones of tho former lordy of 
the soil, and as the positions of several of the urns show— 


‘Tittle thoy veokod of those strong Tiubs * 
Which mouldaed there below.’ 


1 Tor the co-oxistoneo of comatton with Inhimation, soo Komblo ¢ Tora Poralou,’ 
p- 918; Noville’s ‘Saxon Obsequles,’ p.1z; Wylio, ‘ Archaoologia,’ xaxvil, pe 4964 
Akorman, ‘Fu thor Resomohes at Lhighthampton, Archavulugta, xxxviil; uvonto 
rium Sopulohralo,’ pp. 165, 195; Wolnhold, ‘Sitaungaborichto Knta, Aled. Tlist, 
‘Klasso,' bd. 29, p. 138, bd. go, p. 276; Lindensehmit, “Atohly Anth? iti 
114, 

? «Torno Fornlos,' p, 98; and, por contin, tho Roy. 8, Finwh, ‘Coll, Antiq,’ vi, 320, 
and Lhiupp, ‘Anglo-Saxon Lome,’ p, 399: . 


¥ 
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I should add that it is possible that halfconverted Saxons may 
have relapsed into cremation in the absenco of the missionary, and 
under the temptation which the licence of the ‘ lyke-wake’ created. 
But the practice of such a transitional period, if it ever existed, 
would not, affect tho historical argument for the overrunning of this 
countiy by heathens, which the discovery of these urns in s0 many 
parts of it furnishes, 

A piece of Samian ware was found in the Roman rubbish-pit 
already mentioned as having been discovered within about 200 
yards of the cemetery, The resemblance of its pattern to that on 
the Anglo-Saxon urns is very striking, though the execution and 
‘finish ave ag difforent as is the material, A pattern of vandykos, 
scored zones, and stellate impressions, is one which, by its sim- 
plicity, would suggest itself to tho rndest nations, and I do not, of 
course, mean to hint that the ums found here by me were figured 
after the pattern of Roman ware found hore by the Anglo-Saxons. 
Still the similarity of the two patterns is vory striking, and when 
we consider that urns with Latin inscriptions and of Roman manu- 
facture have been found with Anglo-Saxon patterns upon them}, it 
is leas diMcult to imagine that the Teutonic races, years before the 
period wo are dealing with, and while yet in their North German 
nativo country, imitated with a stick on conisa hand-fashioned 
clay-paste the very simple but still beautiful pattern which the 
Gallo-Romans imprinted on finer and lathe-turned matorials. 
Another illustration would thus be furnished of the extreme readi- 
ness already alluded to with which the Germanic natives imilated 
the arts and refinomonts of the Romans. 

Burnt human bones have been here and there met with without 
any urn in relation with them, but within my experience at Fril- 
ford they have been merely scattered or oven single hones, tho 
prosence of which may he explained by the disinterment of an urn, 
and the subsequent replacing of its fragments and its contents with 
less care than was somotimes bestowed upon this task 4 

In nono. of the wns were any othor contents than human bones 
mingled with carth and stones discovered, except in tho ense of the 

1 Goo Roach Smith, ‘British Assoointion Roporta for 1855,’ p. 145, and the snme 
writer'a ‘ Collcctanen Antiqua,’ v. 115, pl. x. whoo such an ura, bearing the inscription 


DM, Lannrau Rugivan viXtn, AT, M1ID.VIT, is figured 
9 Seo ‘Inventorium Sopulohale,' Introd, p. xvi, pp. 8, 9, 12, 17, 18, 19, 40, 156, 


159) 175. 
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umn found Sopt, 1867, in which a fow pieces of glass woro found 
together with the bones, and in that of tho amall unpatlerned un 
found Jan, 1867, in which the incisor of a hore or rabbit, was 
also found in company with the human remains, and like them had 
been subjected to the fire. 

Tho urns were in most instances ab bub a very short distance 
from tho surface of the ground, and, shallow as the furrows are 
(some five inches or so) which it is usual to make in this soil, the 
upper rims of the urns have in sovernt inxtancos received injury 
from tho plough-share. ‘This superficial position of cremation urns 
enables us to understand how tho many saporstitions? aa to thoir 
pullulation in the spring, &e, arose, and ib is paralloled, we may re~ 
maik, by the shallowness of the inhumations of tho same race, to 
the considoration of which I now proceed, 


IV. Of Anglo-Sanon Tuterments in the way of inhumation without 
orientation, but wilh insignia and in shallow graves, 


The Anglo-Saxons appear to have discontinued cromation, prob. 
ably at the urgent request of the Christian missionaries, without at: 
the same time adopting the direction of the grave which the use 
of their teachers, as well ng of their predecessors, would havo led 
them to adopt, The shnllownoss? of many graves containing 
skeletons oxlended at fall length and adorned with Anglo-Saxon 
insignia may again bo referred to the retention by half-converled 
proselytes of somo of that earclessnoss as to the dixposnl of the 
corpse which marked many heathen races thon, as, indeed, it doos 
now. ‘The now well-known insignia of the malo and female Anglo 
Saxon rospectively—to wit, tho nmbo, tho spear, the buvklo, and 
the knife; the fibulae, the porfated beads, tho similarly por- 
forated glass ommamenis; tho car and tooth picks, the scoops, the 


1 Por tho bollof as to wns boing ‘natural productions pullulaling fiom the varth 
lilo bulbous roots,’ Koo ‘Iloao Teratos, yp. 86,2 For othar anporatitiou rolating 
to them, seo Cochet, ‘Noimandio Svuterraing, p. tag; Wylie, ‘Aruhnoologia,! 
xxxvli, 46. 

* 3 For the shallowness of Anglo-Saxon and other Toutonio Intamonts, Keo Cuohot, 
‘Tombonu do Qhilterto,* p. 41; Bloxam, ‘Ihagnienta Sepalehinatia, p, 474 Wnyolhardt, 
‘Denmark fu tho Early Thon Ago,’ p93 Alouman, ' Archneologia? vol. xxxvili, 
Long Wittonham; Kemblo, Ibid, vol. xxvvii. 186; Wanner, ‘Aldinannischo Todten- 
fold bol Schloitheim,’ py. re, 20, 
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shroud-pin, the perforated coins, and the knife, found both with 
women’s and men’s skeletons—have been found with several skele- 
tons at Tiilford, which were interred in graves varying in depth 
from eighteen up to twenty-seven and thirty inches, and varying 
still more in their compass bearings. In four of these cases, 
skeletons, which must bo supposed to have beon Romano-British, 
have been found to underlie these Anglo-Saxon remains, just as 
similarly inhumed skeletons have been already spoken of as under- 
lying cremation urns. In one enso a large fragment of a large 
unpatterned urn, which resembles in style the urn found at Long 
Wittenham, containing human bones (figured by Mr, Akerman, 
‘ Archaeologia,’ xxxviii, 352, pl. xx. fig. 4), was discovered lying 
over the pelvis of an Anglo-Saxon woman, buried with digo-shaped 
fibulae, beads, and shards. The fragment was itself in seven pieces 
when discovered ; bu6, as they have admitted of readjustment, the 
fragment musi have been put into the grave in the condition 
which it is in as now restored, in accordance with the custom of 
carefully replacing the fragments of a disturbed funeral urn, which 
has been several times noted in other Saxon burialst, In anothor 
of these interments some Roman tiling was found set along the 
side of the grave, a practice which other Teutonic tribes, in their 
imitation of the Roman civilisation, adopted, as has been observed 
by Wanner®, In another, a spear-head with the raised ridge, 
which My, Akerman (‘Pagan Saxondom,’ p. x.) has observed is to 
be scon on the assngaye of the modern Tottentot, was found ac- 
companying a skeloton, tho sox and nationality of which wore 
spoken to by the prosence of an umbo and a buelklo3, as woll as hy 
its osteological charactors. JFibulae wore not found with tho male 
skolotons; with the femalo skeletons the common disc-shaped 
fibulae wore the mosi usual, In one case, howevor, the cruciform 
varioly, such as Mr, Akerman has figured (‘Archacologia,’ xxxix, 
ph. xi. figs. 8, 9) from Long Wittenham, or (‘Pagan Saxondom,’ 
pl. xviii. fig. 1) from the neighbourhood of Rugby, was exomplified 
in two fibulae found with a female skeleton, which was accom- 

4 Seo ' Invontorium Sepulchtale, Introd, p, xvi, &o. 

9 ¢Dag Alemannisoho Todtenfold bei Schloitheim, p. 13. See also Lindenschintt, 
* Arohiv fly Antln opologie,’ ii, 3, p, 356, 


5 For the indications which the presence of a buckle furnighos as ‘e natiouallty, 
seo Akerman, ‘Pagan Saxondom,' p. 58; panhet, *Tombeau do Ohildorio,’ pp. 238, 


234. 
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panied also by the carpick and toothpick and scoop ao froquently 
found in Anglo-Saxon intermonts4, No sword has as yet beon 
found in tho cometory ab Frilford, and tho genéral charactor of tho 
Anglo-Saxon relics which have boon diseovored is in keoping with 
the absence of this: mark of condition and authority, if suoh? it 
may be considered to he, In ono ease a male skeleton was rex 
ported 40 mo to have beon fond lying in ono of thos shallow 
graves wilh its fnco downwards, Unfortunately I was nol upon 
the spot when this skeloton was romoveil; but, though Schaalf- 
hausen ® haa pointed ont that unskilled observers may bo decoived 
as to the posilion of the face in a grave, I om novertheloss of 
opinion that the workman who had assisted in the removal of a 
very large number of skeletons from their graves was right in the 
report he made to mo. Beeause, in tho first placo, T havo mysolf’ 
seon an instance of such a mode of interment in a Romano~British 
barrow; and, sccondly, it is not difMcult to understand how such a 
misplacomont could ocour with an uncoflined body borne to 2 grave, 
tho shallowness of which boro, and bears, evidence to a enwelossneas 
which the ‘lyke-wake’ would be only too likely 0 intonsily, 14 
has ofton been observed 4 that tho Anglo-Saxons hy no means in- 
variably employed coffins in their interaents, When the head is 
found 10 have been supportod upon stones placed underneath it, it 
is plain that tho interment must have beon coffinloss, But T do 
not find in my notes of the class of shallow, non-orienled, Anglo« 
Saxon intormonis that the herd had boon so supported; and, image 
much na the results of its having boon go raised avo ordinarily vory 
ovident, the corvical vertebrac being impavted between tha rami of 
the lower jaw, and this hone hoing, nob ravely, soparated widely 
from the upper jaw, owing to tho changes of position which tho 
porishing of' the soft parts has entailed,—it ia diffieult to think 
that this poeuliar arrangoment would havo eon loft winotigad if it 
had oxisted, A nail has occasionally been found in a grave con~ 


1 Seo ‘Pagan Saxondom,' p, 70, and pl. xxv. fig. 43 ‘Arohncologia,’ val, xxxvil, 
Brighthampton, No.1 vol. xxviii, Brightlampton, No. 16, posorved in Ashmoluan 
Musoum, Oxtord ; ‘Fairford Giayos,’ pl. ix. fly. 10, objact similarly proxorver, 

9 Seo Akaman,  Archncologin, vol, xxxix, Min thor Rosoarohos at Jiong Wiltonhon, 

® (Dio Gounanisohy Grabstitton am Rhein,’ p. 119, 

* Wylio, ' Gaaves of Alomanni,’ p. 13; Hloxam, ‘Mragmonla Sopulohralia,’ pp. 67, 
72; Akermen, ‘Pagan Saxondom,' Intiod. p. xvi Compare plato xiv, with plates 
xxxix, Ivii, Ixii, and Ixvi, of Strntt's ‘Lorda Angel-oynnan,t 


OEMETERY AT YRILFORD, 608 


taining an Anglo-Saxon skeleton, but I have never come upon 
nails in such numbers as to make me think it probable that they 
had come there otherwise than accidentally, nor have I ever found. 
in such interments that all but infallible sign of a coffin having 
been employed, namely, coflin-hooping, The shallow Anglo-Saxon 
graves do nol appear to have had stones sot round their edges; and 
tho absence of such stones is another, and complementary, illustra- 
tion, of the carelessness which appears to have characterised the 
performance of these burials, Wherever stones have boon found 
set xound a grave, the grave has had the semi-orionted bearings of 
the Romano-British interments, and has all but universally the 
same dopth as these graves, and may henco be considered to belong 
to a distinct ova of inhumation, 


V. Of Anglo-Saxon Interments th the way of inkumation in graves of 
the sama compass-bearings, and usually of the same depth, as the 
Romano-British graves, but differing Jrom them in having stones 
sot along the edges of the grave, and in containing insignia to- 
gether with the skeletons, 


Thavo not at Frilford come upon a grave witlr stones seb round 
its edges which had not the Romano-British direction towards 
TS.E., and which did not contain a skeleton with the insignia of* 
the Anglo-Saxon race, Following the Romano-British direction, 
those intermonts have followed tho samo precedent ordinarily ag 40 
dopth also, and the like, it may be noted, has been observed by 
Wannor of the Alemannian interments at Schleitheim’ Tho 
closenoss of the stones to the sides, head, and feet of the skeleton 
seems to preclude the notion of coffins having been employed in 
these interments, and the fact that tho sides of these stones, which 
looked towards the skeleton, were in some cases reddened in a way 
in which actual experiment shows that similar stones of the noigh- 
bourhood do vedden under the action of fire, makes if, appear all 
but certain that the charcoal found in these graves around and 
even undor the skeleton must have been produced. by a fire lighted 
in the grave bofore, or indeed afler, the corpse was put into it% 


1 «Das Alamannische Toitonfold bei Schleitheim,’ pp, 11, 18. 
2 In a noto from Professor Pearson to mo, in which ho gives much valuable infor- 
mation upon other points relating to the history of this country in tho times with 
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Mr, Kemblo, in the passages alrondy referred tot, supposes that in 
the transition slate from heatheniam to Christianity, such practicos 
as this may have been atealthily indulged in by tho newly-made 
and only half-converted proselytes, and these intermonts lend a 
considorable confirmation to this view, Tho Abbé Cochot? and 
Professor SchanThansen® socom to inclino Lowards supposing: that 
the aimilar appoarances which thoy have noticed are to bo asaribed 
to the remnants of a coflins but I am inclined to think that the 
absence of nails, the raised position of the head obyerved in somo 
of thesa burials, the large sizo of, and tho retention of a corlain 
brillianey by, the fiagments of carbonaccons mattor found in there 
graves, and underneath as well as around the skoletons, as well as 
tho conditions of reddening and of position which tho slonos 
prosont, ae points militating very strongly against tho hypothesis 
of a coffin having been present, and in frvour of a wood fire having 
beon lighted in tho grave cither in proparation for, or for the 
partial combustion of, the dead body. No coing woro found in such 
relations with the head or chost of any of thoso skeletons ns to 
make it soem likely that they had been put in as ‘ portoria;? in 
one case, howover, a coin was found porforated, for suspension, 
doubtless as an ornament, about the rogion of what had eon the 
chest or waist of a very much water-worn skeloton, Shards and 
flinis, nnd a few bones and tooth of domestic animnls, wore found 
in these as in othor kinds of inhumation observed in this comotery, 
In ono of these interments a pair of odd fibulac, ono boing of the 
oruciform, the other of tho saucar or disc pattern, was found, one 
upon one shoulder and the other upon the other of e fomnle skeleton, 
Similarly, or somowhat similarly, ‘two large cruciform and two 
cirqular fibulac of bronze, now proserved in the York Musou, 
wero found with a skeleton in tho Danes Dale Tumulus4, ‘hose 
discoverios may scom of trifling morment, but they do go to show, 
which I am cancoined, ho saya, ‘Tho * Anglo-Saxon Laws,” vol. {i contain aovorat 
lists of supcratitions pactiocy which the Ohuuch condomns, auch ag burning con upon 
graves, It ie tuo that tho compilations inavhich theso ordimncos veour avo in one 
sonso not nuthontio, that is, havo boon avcrihod to wrong autos, but Huy prolinbly 
Aina tho ourtomnry lawa of tho Church hore aud on the continent with tolawble 
ane ioe Perales,’ pp. 98-104. 
? Opore alt , pp. 198, 255, 256, 404. 


8 Oper ait, p, 104. 
* Soo Catalogue, p, 93, and ‘Coll, Anti,’ vi, pl. 28, 
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first, that no pattern of fibulac should be considered as peculiar to 
any one district, except provisionally; secondly, that a very con- 
siderable uniformity may havo existed in the manners and customs 
of the Anglo-Saxons throughout the entire length of England; 
and, thirdly, that, inasmuch as intercommunication between places 
as far apart as Frilfod and Driffield must havo been difficult in 
those days, the numbers of the invaders of these similar fashions 
and habits must have been considerable, 

Tho stones wore set round in the grave in but a single row from 
within outwards, and in height they do not scem to have extended 
from the bottom of the grave further upwards than a stone coffin 
(of which they may be supposed to have been a cheap imitation) 
would have done. The graves here, as at Selzen, ave narrowed 
towards their lower ends!, In such interments as these the skull 
may or may not be found to rest upon a stone which had been put 
under it in the way of support, and which has caused the lower jaw 
to settle down upon the cervical vertebrae, and to hold them im- 
pacted between its rami, Tho Anglo-Saxon habit of thus placing 
atones beneath tho head of tho corpso may or may not bo adum- 
brated by the mediaeval stone-pillow in monuments as suggested 
by the Abbé Cochet*; but, at all events, it goos some way towards 
proving that coflins wore not employed in the interments in which 
it is noticeable, 

In ono of those graves a mass of what has been called a ‘ scori- 
form’ lava, though it is different enough from the true scoriae or slag 
similarly found in Anglo-Saxon graves ab Fairford by Mr. Wylio§, 
was found at tho foot of a female skeleton. Tho bulk it mado up 
was about that of an orange, and, as it has separated into two 
co-adaptable halves, each of which resists vory violont hammoring, 

* we must suppose that since it was put into the grave it must have 
been subjected to some disrupling agency which acted upon it with 
grent foree, and yob left it, when broken asunder, im sidu. Ib is 
possible that the piece of lava in quostion may have been broken 
into two pieces by the action of a fire lighted in the grave, as, it 


1 See Lindonachmit, ‘Archiv fiir Anthropologio, fi 3. 346, in 1eviow of Wanner's 
Momoir, ‘Das Alamannische Todtenfuld bei Sohigitheim j Schasfthausen, op, oit, 
PPs 18%) Bde 

3 Normandie Soutorraino,’ ed, i. p. 192. 

5 ¢ Fairford Graves,’ p. 24. 
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has been suggosted, was the case with a millstone found split to 
pieces in a Saxon grave discovered tat Winstor in Derbyshire, mid 
showing, which this prayo did not, signs of # fire having hoon 
lighted in it, But ono of tho many valuable hints which T owe to 
Professor Phillips has mado mo think thal it may ho to frost 
rathor than to five that we ought to look to account for the fractures 
of voleanic products | such as these, A porous soil would allow the 
cavitios of such a pieco of lava to become filled with water, and a 
shallow grave in a severe wintor might furnish tho othor requisite 
conditions, Some mortar-like matter was adhoront to tho exterior 
of the picco of Java besides and distinct from tho erlearcous in« 
erustation which the wator of the soil had deposited upon it. ‘The 
Jaya itself, as containing Aanyue, wo may bo justified in rorarding 
ag having, in all probability, como trom Niedermonnig, which is a 
place whonce, in the time of Augustus’, tho Romans took building 
materials for the bridge at Trdves, and whenco, 1g a matter of thot, 
millstones are now largely exported, and whence, consequently, we 
may think if not wholly unlikely ® thoy wore exportad in formor 
and Anglo-Saxon times, It is diMentt, of course, to ho quite sure 
that a sub-globular mass such as tho piece of lava T found at tho 
feot of this Anglo-Snxon female had been a piece of a quo; but 
fragments, of identical and closcly idontieal mineralogic! charactors, 
found ‘neay a barrow in Norfolk,’ and ‘in a British barrow ati 
Thetford,’ respeotivaly, have boon considered ns piocos of n mill- 
stono by the well-lmown antiquary J. Wickham TMowor, Taq, to 
whose kindnoss I owe the opportunity of comping these sovoral 
sets of voleanic fragments together, 

Schaaffhauson 4 hag put on record several instances of Germania 
intorments either in coflins made out of éa/a, or in graves wibh 
fragments of such voleanic matter sob round their eopos, Légothor 
with other stones, and it is just possiblo that tho Nicdormennigt 
lava may havo been put, as it was in this grave, at the foot of the 
grave, whilst other stonos were sot round tho sidos, as a kind of 
reminiscence of what tho ‘setting’ of the inlermont might havo 


‘ Extract from the ‘Times,’ Thursday, Oot, 23, 1836, givon in *Horao Vornlog,! 
ps Tod. 

2 Daubony, on ‘Volonnoce,’ pp. 49: 64. 

® Soo Bruco, ‘Roman Wall,’ ad. til, 1867, p, 438, soon by mo aubsoquontly tg 
writing aa abova. 

4 ¢Op, off.” pp. 192, 127; Wron, ‘Darontalia,’ p. 27. 
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heen elsewheré. But I am not aware that wo have any. reason for 
thinking that the Anglo-Saxons, who, rather more,than a contury* 
after the first invasion, drove the ‘Southern Belgae or Firbolgi’ out 
of Berkshire into Wales and Damnonia, received any accessions to 
thoir numbers from rogions so far south as Andernach and Cob- 
lentz?, where such intermonts could be easily, and wore frequently 
made; and it is more probable that a fragment of lava may have 
been put into a grave in ils aspect of a fragment of a millstone, an 
implement of daily life, than in its aspect of a fragment of the 
samo material as that out of which entire coffins or the entire 
‘setting’ of a grave had been made elsewhere. 

On the whole, I am inclined to regard these interments as be 
longing to a period of transition {rom the comparative if not total 
heathonism of shallower interments without orientation, and with- 

“out tho decent regard for the dead which the setting of stones 
round the graves indicates, to the more distinctively Christian 
mode of burial without insignia and in coffins, The greater depth 
and the direction of the graves I should regard as duo to the teach- 
ing of the Christian missionarios; tho adoption of the very graves 
used by the Romano-Britons may have been duo morely to the’ 
imitative (ondoncies of the conquering races, or it may be ascribed 
to the influence of some remnants of the conquered Christians, who 
may have maintained their religion on sufferanco, and their tradi- 
tions as to the Lombs of thojr fathers during the dark period which 
intervoned betwoon the invasion of Cordic and tho proaching of 
Birinus, The tricking out of a corpse with insignia of sox, or rank, 
or omployment, seems half heathon to us who havo the gront truth 
that: wo can take nothing out of the world with us impressed upon, 
us at times whon we are most open to impressions; still it is just 
such a custom as a missionary with the proper amount of the 
wisdom of the sorpont would acquicsce in, Timo, such a teacher 

. would know, was on his side, and he would feel that he could: afford 
to wait, 

“It is possible that the differences between these two kinds of 
Anglo-Saxon inhumation may have beon due to some social dif- 
ferences betwoon the persons sovorally practising them, and that 


1 Soo Beale Posto, ‘Coltic Insoriptions,’ 1861, p. 71. 
2 Teo, howover, in his ‘Ortanameon,’ pp. 100-104, has tried te show that most of 
the local names near Heigelberg correspond to local names in Kent. 
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the deepor graves may have, beon dug for richer, and the shallower 
for poorer, persons. But tho insignia in oth alike are vory closoly 
similar, and I inolino, thorefore, to nscribo the grontor care bestowed 
upon tho latter class of interment nob to any sonso of the fhvours 
which  richor person had conferred in times past, bat to tho 
greater cave which Christianity would teach ought to bo bestowed 
upon the burial of the body, 

The resemblance of the Anglo-Saxon manners and enstome to 
those of the kindred but hostile rade of tho Franka is very familiar 
4o the English explorer of Anglo-Saxon cemotevics, if ho bo ae 
quaintod oithor with Lindenschmit’s work, ‘ Das Gormanischo Tod+ 
tenlager beim Selzen,’ or with the works of the Abbé Cochet so 
often referred to in this papor. ‘Che Merovingian? and the Anglo~ 
Saxon resembled ench other in their abhorronce of city life; and 
also in tho melancholy point of their short-livedness which has’ 
already beon alluded to, and which appears to be oxplieahle by the 
fact that in the timos wo have beén dealing with “these races pro« 

+ ferred a country lifo, it is true, to town lifo, but a country life in 
acamp, nota country lifein a village. As 'Lomplo (cit: Rapin, p. 161) 
and Leibnitz long ago remarked, there are othor points which sorve 
to show the community of origin of the Frank and the Saxon, such 
are their reckoning timo by the nights, ag tho ‘fortnight,’ to say 
nothing of their closely allied languages, A minor point of com- , 
munity is furnished by their common employmonl of tho Roman 
tiling 40 set round their graves, On the other hand, tho Snxons 
rolained tho custom of cremation a contury and ashalf longer Lhan 
the Merovingians, and thot urns were not latho-tumned, whilst 
those of the Solzen Toutons were, (Seo Lindenschmit, 1, p. 15.) 
Tloly-water vessels have not been so constantly found at JPrilford 
as they appear to have been at Selzon, from tho beantifal figuros 
given in the monograph reforred to, or,as they sro oxpressly stated 
to have beon by tho Abbé Cochot in the Morovingian inlermonts%, 


* Gibbon, vi. 336, chep, xxxviil, for Morovinglana ; Troitus, ‘Gormanta,’ chap. £6, 
for Govmnns gonorally } Conte's ' Negleotod Vaot in English [atory,' p, rag 4p Anunts 
anus Maroellinus, avi, a-12; Ponraon, op. oft, 4, 264. Auguattno brought Drank 
interpreters with him into Kont, Redo, (Idi, i, 2g, and the Welsh poond Kxomoetinieg 
apeals of tho Saxon onomy aga ‘iank;’ soo Skoue, ‘our Anctent Houley' L460. 

* Seo Archéulogie Cyramique,’ pp. 11, 13. 
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VIL Conclusions suggested by an Euamination of the Iunan Remains 
Sound at Brifford. 


The cranial and other osteological peculiarities of the human 
yemaing which I have examined from tho Frilford cometery seem 
to me to throw sometimes a very unambiguous, and sometimes, if 
must be’ confessed, a moze or less questionable light upon certain 
of the moot points in the political and natural history of the period 
in which their owners lived, Among those points may'be specially 
mentioned the often-raised and very variously answeued questions, 
as to the extent to which! the Anglo-Saxon Conquest was 
equivalent to an extirpation of the population previously in oc- 
cupation of this country *, and as to the physical and more par- 
ticularly the cvanial characters of the Romans and Romanized 
Britons, But it is worthy of note that very indubitable evidence, 
ab least as to somo of the social and moral peculiarities, of the 
conquered and the conquering races respectively, may be gathered 
from a careful examination of their bony remains 4 

T have subjoined in a tabular form the results of my examination 
of tho somctimos fairly complote, somotimes exceetingly incomplete, 
vemains of 123 burnt or buried bodies which have come into my 


1 Tor the question of tho oxtont to which the Coltio population wero’ destroyed by 
tho Saxon Invasions, see Poarson’s ‘Iistory of England duving,tho Early and Middle 
Agas,’ 1, 99-103, 1867; Frocmanka ‘Norman Conquest,’ i, 18, 20; Alcorman, ‘Avohaw- 
ologia,’ p. 38, Sooond Report, Brighthampton; Turnor's ‘ Anglo-Saxon Iistory, i, tts 
Wylio, ‘Fairford Graves.’ p, 8; Komblo’s ‘Saxons in England,’ i, 21; D, Wilson, 
‘ Anthropological Reviow,’ fii, 81. 

9 For the various views which have boon held as to the Roman cranium, aco 
Eokor, ‘Orania Germaning,’ p, 86, 1865; Tokor, ‘Archiv {tr Anthropologie,’ 1. a, 
Pp» 279, 1866 ; fi, 1, p. 1101867 ; Wvldor, Ibid. if. 1, p. 58; Ilis, ‘Crania Iolvotion,' 
pp. 30, 48; Tis, ‘Arohiv fitr Anthropologie,’ i, 1, p, 73, 1866; Tis aud Vogt, Mor- 
Ullot’s ‘Matériaux pour |’Iistoire de I’'Homme,’ August 1866, pp. 622, 523; ‘Orania 
Britannica, p, 23*chap: ii, and pl. 49; Davies and Thurnam, cit. ‘Indigenous Races,’ 
P: 8£2; Maggiovani, cited by Heker, ‘Cran, Germ.’ p, 88, and ‘Arch, fiir Anth,’ 
lo} cited by v. Baer, ‘Bull, Acad. Imp. Soi.’ St, Petersburg, 1860, p. 58, fig, g3 
Edwards, ‘Des Caraotdres Physiologiques des Races IIumaines, p. 50; Nott and 
Gliddon, ‘Indigonous Races,’ p. 313, and Cardinal Wiseman, cit, in loca, 

5 Auto tho supposed degoneracy of tho Britons, see Kemble, ‘Saxons in England, 
il. 294, 1.65 * Enoyolopnedin Metropol.’ xi, 378; Zosimus, oft. ‘Mon, ist. Brit? 
Ixxviii, vi, 6. * 

4 Ag the Gorman periodical, the ‘Archiv ftr Anthropologio,’ is conductod under tho 
joint editorship of Boker and Lindenschmit, and as tho latter, I apprehond, ia as well 
known among archacologiats as the formor is among biologists, no apology will be needed 
fox the constant reference which I shall have to make to its pages. It mny be well to 
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hands from the oxeavations and quarrying carried on at Mrilford at 
various times during the years 1864-68 inclusive, In spito of the 
ravages of firo in the eases of oromation, and tho all but equally do- 
structive working of the water containing carbonie and othor acids 
upon inhumation in ground with tho rock (corallino oolite) at an 
average distance of about a yard from the surface, it has boon possible 
to identify the sex and age in all but about a sixth of tho skeletons, 
or parts of skelotons, examined. Many skelotons, however, and 
many wins had been lost to science, as may bo gathored from My. 
Akerman’s ®port 1, during the various quarrying operations carried 
on at various times previously to his investigations, and tho avith- 
motical results of my researches ave much less valuable consequently 
than they othorwiso might have been. But I incline to think that 
the tolorably exhaustive arid complete collection which the great 
Kindness of tho authorities at Frilford bas cnablod me to moke of 
the fruits of the excavations carried on during tho last two yenrs, 
may be takon as a fair sample of what tho entire series was. 

One of the most striking peculiarities of the sories of 123 
skolotons, as represented more or less fragmentarily in the Univor- 
sity Muscum at Oxford, is the very largo number of old persons’ 
yemaing which it presents to our view, ‘Iho most superficial ob« 
soryor cannot {nil to be impressed by this fact, A little moro aceu~ 
rele inspection shows that tho proportion of aged porsons varied 
most surprisingly in accordance with tho nationality, and that of 
the porsons of eithor sox who wore interred with Anglo-Saxon 
insignia only two could havo beon considered old, Wo aro, ws 
happily, even now too familiar with tho history of invading armies 
to fecl it necessary to spond much timo in, oxcogitating mn ox« 
planation of this Sach; it is worlhy, howevor, of mention, thal a 
similar {not has beon noted by tho Abbé Cochot® in the buxial- 
grounds of the kinsfolk of the Anglo-Saxons, the Morovingian 
Franks, Tha prepondoranco of longevity being seen 40 altach to 
the Romano-British population, the prosonco with those aged 


add horo that tho English render can find a very clear acoount of tho olngyifiontion of 
orania adoptod by Tis and Rittimoyor, and alluded lo very frequoutly by mysolf, ag 
alsa by vartous writers In tho periodical just moutioned, in tho * Piohtstoria Romatns 
of Onithness, pp, to4, Tog, a work wrltlen by S, Laing, aq. MP, and Profesor 
TLuxley, conjointly. 

+ *Proo, Soo. Antiq.' whi supra. 

3 ‘Normandie Youtorraino,’ p. 183. 
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‘frames’ of coins bearing such names as those of Gratian tempts us 
to explain the phenomenon by the hypothesis of the young mon 
having been taken away to fight and die in distant countries under 
such commanders as Magnus Maximus. Persons who some years 
ago had the opportunity of seeing village after village on tho 
continent of Europe inhabited" by forms like that of Tithonus, will 
be ready 40 accept this explanation as sufficient 10 account for the 
fact, Till I came to add up the various individual identifications 
of the two sexes which I had made from time to time, and without 
any reference to any historical relations which the skeletons or 
their owners might have possessed during life, I held this hypothesis 
myself, But on adding up the numbers of males and females 
severally, I find that I have assigned no less than 48 of the 123 
bodies to the male sex, and only 34 to the female, Even if we add 
to the female series the 12 individuals as to whose sex I have felt 
myself unable to pronounce, the foree of this arithmetic is but little 
impaired, or, indeed, not at all’. The fact of the grent pre- 
ponderance in number of aged remains may be explained by a 
reference 10 the present condition of tho population on the spol, 
Tvilford is renowned for its salubrity and the longevity of its 
inhabitants at the prosent day. Tho fact of the great preponderance 
of male skeletons is not so easy of explanation, and it is especially 
difficult of solution when wo note that more than half of these male 
skoletons are aged ones, Barracks and prisons furnish an oxcess of 
male skeletons in their buvial-grounds, I approhond, but not an 
excess of aged male skeletons, I am not aware that the monks of 
the west had established themselves among tho Atrobates before 
the time of Cerdic*, And the only hypothesis which has suggested 


3 Tt has boon suggested fo me that the soldiers, who, on the hy/potheals before 

us, are supposed to have left their bones in foreign lands, may have taken wives 
with thom. Buf'it could not have been often in days of such diMioulty in travolling 
that Lycoris : 
‘Porque nives alium porque horrida castin secuta ost.’ 
Tho soldfora of Gustavus Adolphus were, very many of thom, married men, but I do 
not know that tholr wives accompanied thom to his famous battle-fields, Tho mon, 
too, who fought and won at Liltzen had very different motives and incentives from 
those of the renuits who followed tho standards of the vmious ‘tyrants’ gnd pre- 
tenders of the later Roman Empire, and it is only by means of such motives and 
incentives that men can bo got in any largo numbers to brenk away from family tion 
and join diatoné military expeditions, 

4 Seo, howovor, ‘IList, Mon, de Abingdon,’ i. pp. 2, 3. 
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itself to me is that tho part of tho burial-ground which has 
fallen under my inspection may have been used by preference, 


though by no meane exclusively, for male intorments, he hypo- - 


thesis of a battle is oxeluded by several considerations, and notably 
by that of the ago of the skclotons, 

Of tho thirty-five skeletons assigned by me to the fomalo sox, 
thirteen were of aged, and no less than nineteon of young, women, 
Tho great dangers of child-birth may bo supposed to bo indicated 
by theso figures, and the osteophytic intracranial growths? so often 
observed in the pmerporal state, and noted here in four cases, may 
point in the same direction, Under the head of children I havo 
reckoned all persons below the age of thirteon or fourteen, Tho 
numbers of this class, viz. twenty-eight, which I havo identified, 
holds 2 much smaller proportion to the whole number, 123, than 
we should oxpecl from modern statistics, But tho greater porish- 
ability of children’s bones, and the lesser dopths of their pravos, 
which, if not more chemically, is yot mechanically move dangorous 
to their preservation, must be borne in mind in considering these 
figures, and should prevent us from basing any argument upon 
thom over-hastily, Still, we may perhaps be justified in thinking 
that there could not haye beon ab Frilford, evon in days whon 
glazed windows and coal wore as little usod as China-ware ond 
‘China drink,’ that great infantile mortality which, by waeding 
out all the werkly in carly life, produces a population of adults 
with a great proportion of nged individuals, 

Tho Anglo-Saxon remains which T have procured from Frilford 
have suffored much from the mechanical and chomicul agencies to 
which the shallowness of their graves, and, secondly, the shallow. 
ness of tho soil, oxposod them; and the youth of their owners has 
still further rendered thom amenable to these destructive ond 
distorting forces. But, thanks to tho reconstruativerabilily of Ylr, 
Charles Robertson, E have beon enabled to see that the two typos 
of eranin which havo been shown by Dr. Barnard Davis to hive 
beon found with Anglo-Saxon insignia, both at Long Wittenham 4, 
and at Linton, in Cambridgeshire §, ¢o-oxisted side by sido in the 


* Rokitansky, “Path. Anat,’ Sydenham Soa, Trans, ii, 268; Took, Pathologie, + 


Pp. 400. 
? Seo ¢ Archacologin,’ xxxvili, No, 107, 770 k. Oxford Unty. Mnsoum, 
* Seo ‘O1ania Britnunica,’ Deo. 4, pl. xivi, Two othor oranin of this * platycophnlio’ 
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Anglo-Saxon contingent which possessed itself of Frilford, I may 
remark that the two types are recognisable jn specimens of both 
sexes, and a very fairly perfect female cranium from a grave in which 
a pair of fibulae and a number of beads wore found, as it shows at 
once, and distinguishably, the tribal and ‘the sexual characters, 
which have very often been confounded, and as from tho surround- 
ings wilh which it was found there is no doubt as to its value as a 
standard of reference, This skull appears to have belonged to the 
shortor and broader type of Anglo-Saxon crania, which was, I am 
inclined to’ think, the less cultivated of the two types. A second. 
Anglo-Saxon female cranium found here belongs to the same type. 
A single female and a single male cranium of a more elongated 
form were also found with Anglo-Saxon insignia, The fomale 
skeleton, it may be remarked, belonged to an old person, and in 
this point, as also in the possession of cruciform fibulae, instead of 
circular ones, this skeleton differed from the two othors with which 
we have compared it, It was chiefly from a comparison of the 
female Anglo-Saxon skull, with the first cranium described by me 
as ‘cranium (male) marked A’ for Mr, Akerman in his ‘Report of 
the Proceedings of the Society of Antiquaries,’ May 25, 1865, 
that I came to see that my assignment of this latter to the male 
sex had been in all probability erroncous. This cranium was re- 
ported as having been found with a fibula two feot above it, and 
though this by no means proves it to be an Anglo-Saxon skull 
from the archaeological point of view, the vory close anntomical 
approximation of this skull to, the indubitably Anglo-Saxon skull 
does, whon coupled with this fact, lond some considerable probability 
to such a conclusion, In justice to myself, I may bo permitted to 
say that the cranium and lower jaw were the only bony relies upon 
which I had to form my judgment as to sex, and that in my report 
I did draw attention to the small developmont of’ size and strength 
which they seemed to show that their owner must have possessed, 
And the authority of anatomists of no less repute than Ilis and 


typo linvo been found in tho Frilford comotery aubsequontly to the writing of this 
paper, viz. March 22, 1869 (Nos, iv and v), Both had belonged to young men, In 
both the body had been bwied with tho head raixed; and in one the gave, though 
semioriented, waa only 18 inches deep, and the arm lay across the body, and not by 
the side, as in tho burials of Latinised populations (aco Coahet, ‘Normand Soutmr,’ 
Pp: 193). There were no relies, and wo have uot thorefore more than mobablo 
evidence for their nationality, . 
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Riitimoyor, Welcker 4, and Tckor®, may bo adduced to show that 
it is by no means alwpys possible to decide the question of tho sex 
of 2 cranium in tho absence of tho pelvis and other hones. Th is 
interesting to remark that a vory similay female cranium was Jonnd 
ly the Rev. George Cardow in a Romano-British cemetory ab 
Tlolmingham undor circumstances such as that of having tho hoad. 
raised, which makos it probable that the skull may have diflored as 
much ethnologically ay it doos anatomically from tho sleulls of the 
Romanized Celts, amongst whom it, as aldo anothor cranium sup- 
posed not to bavo beon Celtic, was found, This cranium has beon 
presonted to the University Museum by the Rev."G. Cardow, and 
has beon carefully measured and compared with other skulls sup- 
posed or known to have helongod to Anglo-Saxons, ‘Two smallish 
brachycophalic or sub-brachyeephalic and prognathic cranin, one of 
which bolonged to an old (No, xiv. Jan. 15, 1868) and tho other to 
® young woman (No, x. March 17, 1868), and noithor of which 
has any othor than ostcological evidence atinched to ib for the 
decision, I am inclined upon this ovidenco to think may have beon 
Anglo-Saxons of the type of tho two femalo crania just spoken of, 
The younger of these two womon’s skulls was found with tho 
ecrvical vertobrac impacted betweon the rami of its lowor jaw, and 
in this, as in many other particulars, resembles tho female Anplo- 
Saxon skull from Brighthampton, to be soon entalogwod as No, 
5,712 D, in the College of Surgeons, 

Among tho entire sories, besides somo fourteon cxanin, or parts 
moro or Joss fragmontary of crania, and othor hones, which speak 
to tho existence of a distinot interment without making: it possible 
to refer tho vomains cortninly to a distinet typo, there aro somo 
four or fivo crania which bear a considerable xesomblanco to crania 
of what is perhaps the most common modorn Unglish type. The 
frontal region, without attaining any vory oxbraordinary dovelyp- 
mont, or exceeding cithor in yorlical or transverse dinmeter tho 
frontal vegions of tho larger specimens of byachycophalic British 
skulls, is, nevertheless, possessed of moro equable proportions 
relatively to the other regions of the cranium than tho great 
majority of ancient crania*, And in consequonee, to somo extont, 


* «Chania Itelvetion,’ pp. 8, 9. 

2 CAvohiv fi Authropologlo,' 1.1, p. 127. 9 Ibid. i 1, p. 110, 

* Sco Uroon, ‘Sur In Capacité des Cidnos Paristons,’ Bull, Soc, Anth. do Pavia, 
tom, ifi, 113, 1862, 
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of this, the entire calvaria shows a more evenly ovoidal contour 
than tho skulls composing the rest of this series, These crania 
were found in graves in which no relies, except in one instance a 
nail, were found, and which ran in the ordinary semi-oriented 
Romano-British direction, And, so far as the brain caso is con- 
cerned, these crania might be looked upon as embodying the result 
of intermarriages of the broader ‘Sion’ type with the narrow 
‘ Hohborg’ type, and corresponding with tho ‘ Misch-Jorm’ spoken 
of by Ilis at p. 49 of the ‘Crania Iolvetica,” And they might 
perhaps be considered as representing the inevitable result of the 
sottlement of a large Roman immigration in the midst of a dolicho- 
cephalic Celtic people. But, inasmuch as these crania show a not 
inconsiderable tendency to prognathism, and resemble herein the 
Anglo-Saxon, and differ from the Romano-British series, I incline 
to think they may have belonged to Christianised Anglo-Saxons 
who died before the churchyard had superseded the cemetery, but 
after the custom of burial with insignia had given way to the 
urgency with which its anti-Christian chavacter may have been 
ropresented to the convert. The hypothesis of poverty will account 
for the absence of relics, but I do not incline to accept it here, 
partly on*account of the presence of a nail, which may seem to 
imply the employment of a coffin in ono of the interments, and 
partly on account of the resemblance which these skulls show to 
the male Anglo-Saxon cranium (No. 36, Researches at Long Wit- 
tenham, ‘ Avchacologia,’ vol. xxxviti.) and 10 a female Anglo-Saxon 
erqninm obtained for moe by tho kindness of the Rev, R, Taylor, 
from tho Komble Cemetery, described by Mr. Akerman in the 
* Avchacologia,’ 1856, vol. xxvii, in neither of which cases have we 
yenson to suspect the cxistence of straifoned means. 

The name of Magnus Maximus, the Maxen-lwedig of the 
Mabinogion, forbids us 1o think that in the days of Gratian there 
could have beon, either in modes of life oy in modes of burial, 
much difference between a Roman and a Romano-Briton. Tenants 
of leaden coffins must, from the expensive character of their inter- 
ment, have been persons of distinction, such as wore the ‘ Equites*? 
under the Roman empire; but Roman citizenship no more implied 
Roman blood in the days of Ambroso than it did in those of 


1 Sea Komblo’s ‘Snxons in England, si, 27a; Pearson’s ‘ ILiatory of England,’ 1.455 
Coote’s ‘Negloated Fact in English History,’ pp. 40, 45: 
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St. Paul, Tho Noditia}, indeed, informs us that races such as the 
Tungrians, Dasians, Moors, Cilicians, and Dalmatians, as, well ns 
Spaniards, Gauls and Germans, wore employed by the imporial 
policy to hold Britain at the foot of Rome, 

But if it ig ab all possible to separate and distinguish, when one 
ig treating of the times of Maximus, bolwoon » Romano~British 
and a Roman intermont, it may be possible to do so in such enses ng 
those of tho fivo interments in leaden coffing alvegdy described. ‘Lhe 
tenants of these coffins must at least havo beon persons of wealth, 
and in the enjoyment during their lifetime of all tho distinctive 
charactoristios which still remained attached to the tille ‘Civis 
Romanus,’ It is true that coins were found with the ono and not 
with the othor of those two skeletons, bub in all other particulars 
atlonding their sopulturo they scem 40 have very closely regombled 
each other. But when we come to compare thoir orania wo find 
that while that of tho skcloton found with coins is of an elegantly 
vaulled and lofty form, that of the other is low, broad, and plobose, 
Professor Tis would speak of tho ono ag belonging: to ,his ‘Ivh- 
berg,’ and of the other as bolonging to his ‘Sion’ dypus, The skull 
of the former differs but little, and that chiefly in the way of refino~ 
mont, from tho clongated and vaulted crania procured from British 
barrows of n pre-Roman period, such as tho long barvow at Nether 
Swoll, near Stow-on-the- Wold (Article xviti), culvavino from which T 
have sido hy side with that of this Roman from the loaden eoflin ay I 
wrilo; the skull of tho latter is us broad and low as anothor equally 
adthentio ‘Roman’ ortninm of about the same period, figured by 
Professor Ecker at pl. xx. of his ‘Crania Gemmaniag,’ So far, thon, 
as theso erania bear upon the argumentation as to whebher the 
Roman skull was an elongated and vaulted, or an clongated and 
broad and flat skull, we may at first sight bo tompted to rosl in the 
conclusion that both types were ayually and alike found in tho 
imperial raco, I believe, however, that it ig possible to show that 
wo should be wrong in considoring with Professor Ilig® that the 

4 Soo ‘Roman City of Uticonium, by J. Corbet Andorgon, Haq, p. 149} aud 
Tfolder, ‘Atohty fu Anthropoldgie,’ fi, 1, 883; Saylor, ‘Words and Vlocoy,’ p, a84, 
ibique citata. 

2 *Avoh, fir Anthrop.’ i. 1, p. 70; ‘Crania Tolveticn,’ p. 38 Ono of the Tohburg 
type skulls id supposed by tho authors to havo come from a comotury the graven in 
which were ailented, aud contained aworda and sponr-heads a8 woll as oolha, ‘Nis 


howovor dovs nob prove thaf thoy belongod to oman soldiers, but rathor tho contrary. 
Seo ‘Oran, Helv,’ p. a7, noto, 
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former of those types, which he has also spoken of as the aristocratic 
type of head, is really the Roman skull par ewcellence, Virst, as it 
scomsa to me, the Romans themselves considered theirs to be a 
broad rather than a lofty-headed race. In looking at Roman 
_ Monuments as reproduced.for us in such works as Lindenschmit’s 
‘Altorthiimer unserer hoidnischon Vorzeit,’ we cannot fail to be 
stauck by the great angle at which the cars stand out from the 
head; and this feature, a very striking and obvious one, is, as 
obsorvation on living ‘eurycophalie’ persons will show, correlated 
+ with a globose and bossy rather than with a vertically-walled and 
narrow temporo-parietal region, The engraving of the beautiful 
monument to Manlius Coelins, an officer in the army of Varus, 
‘ivon at Iloft vi, Taf. v. of Lindenschmit’s work, just referred to, 
hows this peculiarity in tho attachment of the external concha of 
he oarin onch of threo heads it represents ; and much the same may 
19 said of the figures given Iloft iv. Taf. vi. Iloft ix. Taft iv, and 
specially of tho uppermost of the two figures in Heft viti, Taf. vi. - 
Susts also of the Roman emperors and of other Romans which are 
ecognised as more or less authontio speak to the samo effect. 
'eeondly, wo do find the broad and flat form of the cranium very 
ommonly in cemotories of undoubted Roman character in England, 
nd tho arched and centrally-ridged and narrow cranium we do find 
1 as undoubtedly British barrows. A skull, most singularly re~ 
ambling one of my globose platycephalic crania from Trilford, was 
seontly shown ma by Canon Greenwell from a cemetery ab Mar. 
ato, whore it had boon found with Roman pottery, whilst the 
Iohberg’ typo of skull is the vory form which Retains describes 
3 tho less common Celtic form, and calls, for the sako of dis- 
inguishing it, by tho name ‘Belgio4’ Thirdly, through the 
indness of Thomas Combe, Esq., M.A., of Oxford, I have had put 
ato my hands, and into the Oxford Musoum, a skull, ‘found in 
xcaviting a houso of tho time of the Roman Republic, discovered 
elow a vineyard, noar tho baths of Caracalla, on the Via Appia,’ 
nd this skull, though it belonged to a person of not more than 
otween twelve and fourtcon years of age, enables me to understand 
ow the modorn Italian anthropologist. Maggiorani speaks of the 
neiont Roman skull as a long but broad skull, oblong and four- 
ornered, with brond interpariotal and broad frontal regions. But 
1 ' Bthnologische Schrifton,’ p, 108, . 
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I must say that the skull from tho leadon coffins, of which T am 
speaking, ag also a mare or less authentic bust of duling Cuesny, and 
such works of arias tho Roman figured in Lindonschmit’s ¢ Alter- 
thiimor, [oft vii. Taf. v. have convinecd mo that too much woight 
may be Inid upon breadth of forehead. In these heads tho brond 
characler which they prosont does not depend upon the frontal but 
upon the parietal region, and the vertier! view of the crantum pre~ 
sents vory much such an outline from back to fiont as tho broad 
side of tho flint axcs ov cells, so fomiliar to nntiquivies, prosonts 
from front to back. The hend of the first Napoleon must have 
presented such a contour when viewed from above; and I belicvo, 
in spite of our tendency to connect a narrow forchoad with fqolish- 
ness, that a trucr analysis would connect it in many cases merely 
with premature closnvo of the frontal sutjve, which scoms hereditary 
in somo familics, This prematuro closing is consistent with tho 
possession of a large cerebrum, and of great mental powers, and we 
cannot arvogate for it any ethnological significance, ab all evonts in 
cullured races, ; 

Tlis and Rittimeyor (‘Crania Tolvelicn, p. 34) hold that thoir 
‘Sion’ typo of cranium, which scoms to me to be represented by 
the broad, flattish, globosoly contoured skulls, of which I have just 
been speaking, was the typo of skull possessed by the ILolvotii, 
their ‘Collic forefathers,’ and by the inhabitants of thoir Pfrhl- 
bauten, And, as thoro is evidence 10 show that this sumo form of 
skull existed in pre-Roman times even in thoso islands, we must 
not suppose that the flattor and more globoso skulls which wo find 
at Frilford bolongod exclusively to Roman immigrants, or to im- 
migrants from Southern Wurope, who may have beon commanding 
as officers, or seltled as upper-class deourtiones ov eguiles in tho 
neighbourhood of this cemetery, ‘The loftier and narrower ornnin, 
however, may with less hesitation bo supposad to havo belonged to 
men of similar station, but of British birth and blood, who had 
acquicseed in Roman rule, and identified themselves with Roman 
institutions, 

Differing in the particulays specified, the ostcological remains of 
tho two oceupiors of leaden coffins do nevertheless presont curtain 
important points of resemblance, Both belonged to mon who wore 
beyond tho middlo poriod of life, who wore posscased of grent 
muscular strongth, bub whose skulls, teoth, and jaws seom to show 
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that thoy had the command of the comforts of civilisation, Whilst 
the skulls in both cases present the appearances of refinement, the 
other bones of the skeleton are much roughened by the develop- 
ment upon them on the one hand of ridges for the insortion and 
origin of muscles, and on the other of rheumatic (?) exostoses, And 
these same bones show, in the one caso, with considerable proba. 
pility, and in the other with absolute certainty, that thoir owner had 
been oxposed, or exposed himself, to personal injury and violence, 
and had, probably, been a soldier of much service in tho stormy 
times to which, in one erse, the antiquarian relics enable us to 
assign his remains wilh perfect certainty. The left collar-bone 
belonging to the skull of the more globose and flatter outlines had 
undergone and repaired a comminuted fiactuire during life, and the 
lef metatarsal of the second toe of the foot of the same side, a bone 
but varely broken, had been broken, though loss severely, than the 
collar-hone, and had, like it, been repaived during life, A fall 
from a horse may break a collar-bone, but injuries such as war 
entails ave suggested to us by a history like this, The other skull, 
which was found with five coins, and which I have said may 
probably be looked upon as having been produced by the action of 
Roman influences upon the more roughly-hewn dolichocephalic 
Britons, was found in company with a left first rib, which had 
anchylosed with its ossificd costal cartilage, which again, like the 
clavicle just above it, had its sternal articular ond greatly enlarged. 
It is possible that these peouliaritios may have beon tho result of 
exostotic diseaso, of which tho other bones bear evidence, though 
less marked evidence than the bones of tho other skeleton with 
which we are compayng them; but for the reason conveyed in 
these last words, as also because the abnormal appearances are nob 
repealed on the opposite side, I indline to ascribe them to the 
working of some mechanical injury inflicted, possibly, in war, and 
certainly many years before death. ‘The ownor of this skull had 
lost, and was at the timo of his death losing, teeth by caries4, and 
was suffering and had suffered from exostosis in sympathy with it; 
the owner of tho other had lost two of the molars of the right side 
of the lower jaw carly in lifo, and the molars of the corresponding 
side in the upper jaw are liltle worn and suggestive of youth till we 


1 For an intorasting history of dental emics, as obso:ved in the anciont inhabitants 
of Britain, seo a paper by J. R, Mammory, Eaq, ‘Trans, Odont, Sooety,’ 1869, 
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lool at the othor side. Tho lowor jaw in tho formar of the two 
skulls is vory well formed; in tho Iattor it is comparatively feoblo, 
especially in the region of the chin; the teeth in both are loss worn 
than the age tostified to hy tho rest of their skeletons would have 
led us to oxpeot. ‘The occupiers of these coffins were both tall 
men; the stature of tho man found with the coins must have heen 
nearly five feet elovon inchos, that of the other noarly six foot. A. 
skeleton of an old man, tho skull of which closely resembles that of 
tho former of these (see ‘Cataloguo,’ infra, No. xiv, May 1867), 
and which bears less ambiguous marks of its owner having beon a 
warrior in tho gaping, though healed, wound on its left sido, ho- 
longed, as its fomur df 19-5 inches longth shows, to a man of fully 
six feet in height, Tho staturo of cach of these threo warriors was 
much ahove that of the average Roman of ancient days, who spoke 
of the Germanic and Celtic racos as possessing: immania ao procera 
corpora, as it is also above that of his modern Italian representative 1, 
and above that of the Long-barrow British skolotons®, ‘ho batter 
food of civilization may have increased the stature of the former of 
the two occupicrs of the leaden coffins, and of the ownor of tho 
hoautifully elegant and vaulted cranium (No, xiv, May 1867); 
whilst intererossing would account for the inereaso in height in the 
skeleton to which tho flatter skull belonged, if, with Wdwards, 
Cardinal Wisoman ®, Sandifort, and Ecker, wo should consider it to 
be probably Roman, 

Tho craniography of the oceupiors of tho graves which T have 
spokon of" qs Romano-British or British, and whieh tho archago- 
logical ovidence abovo adduced shows to haves belonged to the 
timos of tho later Roman empire, is a subject,of considerubly grontor 
diMeulty than that of the Anglo-Saxon and of the leaden coffin 
intermonts., An examination of filty-threo of {hose intevrmonta, and 
a comparison, cnrvicd on ab great cost of timo, of their contents 
with those of sevoral othor cemotories, has conducted amo to the 
following conclusions as to the tribal charactors of the pro-Saxon 
inhabitants of this district with whom I have had to deal, In the 

1 Seo Edwards, ‘Des Carnctoves Phyalologiques den Races Tumaines,’ p. 53. Boa 
Pad Le. p. 220, for the stature of tho anciont, races under compmtion, tbiquo 
‘ 2 Sco Thurnam, op. cit pp. 40-41. 


5 + Tectures on tho Connoxion botweon Scionco ani Rovealed Religion,’ p. 1ga, cll. 
Nott and Giidgon, ‘Indigenous Racoa,’ pp. 312, 312. 
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first placo, I have not in my excavations at Frilford met with any 
representatives of the brachycephalic type of ancient Britons so 
well described by Dy. Thurnam}, and called ‘ Belgic’ by Professor 
Huxley. This is especially noteworthy, as typienl examples of this 
form of eranium have been, through the kindness of the Duke of 
Marlborough, procured by me for the University Museum from the 
long barrow at Crawley, described by Mr. Akerman, in the 
« Archacologia,’ xxxvii. 432, and supposed by him to belong to the 
same period in time, as it does to much the samo district in space, 
as the Frilford cemetery. Second)y, the longer, narrower, and 
more vaulted skulls, supposed to have distinguished a race which 
in Zmgland at least took the priority in point of time of the brachy- 
cephalic and taller vaco just mentioned, are, in what I should con- 
sider their most typical form, all but equally absent hero. That 
most typical form I should consider as identical with the form 
regarded as ‘Belgic’ by Retzius®, and*spoken of by him as ‘a 
Celtic but not the common Celtic form;’ and the form called 
‘Cumbecephalic’ by Professor Daniel Wilson ® I should regard as 
being but a slight modification of it. And the three skulls which 
I have classed in my Tabular view of results of Osteological In- 
vestigations (infra) as belonging to the ‘ Hohberg’ gypus of [Tis 
and Riitimeyer, may be looked upon as embodying tho results of 
the working upon that form of the Roman civilisation with which 
their owners were in contact, Those rosults are exprossed by a 
deorenso in tho angularity of the external outlines, and an increase 
in the cubic capacity indicated in a fow casos vory strikingly by an 
opon frontal suture; see p. 619, supra, Thirdly, a very large 
majority, viz. thirty-two out of the fifty-three, adult Romano- 
British intermonts investigated by me belong to a type which has 
frequently been confounded, since the time of Retzius’ writings, 
with the dolichocephalic types just spoken of, but which that ex- 
cellent ethnographer distinguished from it as ‘Cimbrio, a variety 
of ‘the common Coltic’ type. Comparing this form of cranium, 
which I may add is by no means extinct amongst ourselves at the 


1 ¢On Two principal Porms of Anciont British and Gaulish Skully,’ pp, 31, ror, 
Skills of this form me considaed by Sir Thomas Wildo to have belonged in Ireland 
to fair-hended, light-coloured, blue, or groy-eyed Celtae, or Tuatha De Danann. Seo 
‘Beauties of tho Boyne,’ and ed. 1850, pp. 321, 237, 239, and the figure at p. 232. 

4 Seo ' Ethnologische Sohrifton,’ pp. 107, 108, 

* «Prehistoric Annals of Scotland, ohap. ix. 1851, 
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present day, with the elongated but narrow form which ho sup- 
poses to have belonged to the *Belgao, Retains speaks first of the 
common Cellic form, and says ib differs from tho ‘ Belgio,’ in beings 
less narrow and compressed. The Cimbrie varioty, ho adds, which 
is found in South Sweden and Denmark, is oven somowhal broader 
still; is vory liko the Scandinavian Gothio form, and is of an clon« 
gated oval shapo, with a greatly developed occipital vogion, And 
Rotzius has, by the gift of a ‘plaster engl of the cranium of an 
anciont aboriginal of Scandinavia regarded as tho Colt’ to tho 
easily accessible and invaluable othnological sories in the London 
College of Surgeons}, enabled us 10 undorstand most unambiguously 
what was the type of skull to which he alluded. To this typo, most 
assuredly, the large majority of the adult Romano-British ovania 
found in this comotery aro referable, And I may hore say that a 
skull obtained by mo, with many others, from a barrow at Dinning- 
ton, near Rotherham, in South Yorkshire (Article xiii), of which ensts 
have been made and presented to various museums in this and 
other countries by Dr, Thranam, corresponds very closely with this 
cast presented Lo tho College of Surgeons by Professor Relzius, and 
moro closely still with sonie of the very fino skulls obtained hy me 
from Frilford. Professor Kckor, in writing of this casl4, observes, 
apparently without having Rotzius’ comparison abover quoted of 
such skulls to the Scandinavian Gothio type before his mind, thet 
it vesembles tho skulls ho has doseribed ag ‘Grave Row,’ ¢Roihon= 
Griber’ skulls, and assigned to the anciont Germania and modern 
Swedish peoples. Vory similar skulls, again, J have obtained fron 
Romano-British cometerics of tho lator times of the Minpire, as 
testified to by archacological ovidoneo, at Tong Wiltonham, in 
Borkshire, through tho kindnoss of the Rev, J. CG, Clutlorbuok ; 
from Uelmingham, in Suffolk, through tho agency of tho Rey. C, 
Sardew, and from Towyn-y-Capol, Iolyhondy by that of the Elon, 
W.O Stanley, The ancient British skull from a cist ab Winter- 
horne Monkton, North Wilts, figured by Dx, Churn, ‘Cranis 
Britannica, Plato 58, is closoly similar in contour and proportions, 
as taken by mensurement, to the variety of which Tam here treating, 


1 Soo ' Catalogue,’ Qateological Searles, ti, 8Ro, Prop. 5709. 

* + Aachiv fiir Anthropologio’ i. a, p. 283. As Violessor Eeker considera his 
‘Rothengrabor form’ to correspond with tho * Holbag? typo of Tia and Ritinwyor, tb 
would appear Lal he would consider thik cast as belonging to thet ulwn, liom which, 
howayer, Its ouble expacity dilerontintes it, 
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The osteological peculiarities of this ‘elongated oval Romano- 
British type,’ as scen at Trilford, show us that we have to deal, 
there at least, with dimes of civilisation. Foy civilisation differs 
from heathendom in nothing: more markedly to the eye of the 
eraniologist than in the age to which persons who have lived under 
its influences attain; and the long skulls of which I am now 
speaking differ very strikingly from the long and narrow skulls 
described by Dr. Thurnam in this very particular, that in very 
many cases they belonged to very aged ‘individuals’, The greater 
average stature of this variety of Celt (5 feet 8 inches as against 
5 fect 6 inches of the older form) may perhaps be in like manner 
ascribed to the greater civilisation and command of the means of 
sustenance which we know them to have possessed, I have referred 
eleven female skulls to this type as against twenty-one male; the 
female skulls in many cases approaching very closely to the pro- 
portions of the medium-sized skulls?, A much greater difference, 
on the other hand—viz., as much as 8-5 inches, judging from the 
average approximatively obtained from the measurement of the 
long bones of ten women referred to this type—appears to have 
existed between the staiures of either sex in this type than oxists 
between the statures of modern® English mon and women. It may 
bo said that the estimation of the stature by the various methods 
which take one or moro of tho long bones as their standard, is 
amenable always 1o several sources of fallacy, and more especially in 
tho case of fomale skoletons; but in savage racos* ab the prosent 

1 Soo Dr. Thurnam, op. off, p. Go, 

4 Husohke, ‘Sohadel, bn, und Seolo,’ p. 48; Iolder, ‘Arch, fity Anthopologio, 
iM. 1, p. BB. 

® The avernge hoight of 295 adult wale patients oxamined in the Somerset County 
Tnmatio Agylum by Dr. Boyd, and recorded by him in the ‘ Philosophical Transactions’ 
for 1861, p. 261, varied ie 67.8 to Gg inches; that of 233 females fom 63:2 to 61.6 
inches, The average height of the mode:n German male is given by Vierordt in his 
‘Grundviss dor Physiologie,’ and ed. p. 460, as 172 contimbtres (5 feet 34 inches); 
that of the Gorman female as 164 (5 fect 3{ inches), In the long barow explored by 
Dr, Thurnam (1.0. p, 27) at Tilshead, three male skeletons vmied in length from 
§ foot 5 inches to fet 8 inches, and thie fomalo skeletons from 4 feet 9 inches to 
§ foot 3 inches, ‘Tho avorngo height of the dolichocophalic mon from megalithic and 
other long bar.ows is givon by the same author (1,0. pp. 40, 41) as § feet 5 inches ns 
against g feet g inches for the brachycephalic men from circular barrows, 

4 Sir Andrew Smith, K C,B,, has Iindly informed me that he con safely stato from 
extensiva observation mado during soventeon years’ residence in South Afticn, that 
the Amakosa Kalla to the enstward of the Colony, average, mon 5 feot 84 inchog, 
women § foot 14 inoh, 
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day an avorage difference nearly equal lo that just given, as do- 
duced from my measurements, has heen obsorved to oxist: betweon 
dho statures of the two sexes, And though the Romano-Brilons 
must be considered to haya been civilised population, iL muxl be 
borne in mind that the physical comforl, upon which such matlors 
as alature depend, of their times was something vory diflevent from 
that of ours, when coal and glass? aro move or less within the veneh 
of the ,poorest settled inhabitants of owe country, ‘Cho pronter 
relative staturo of the maloa of this variety of the Romanised Colt 
may perhaps be accounted for by thoiy having been moro exposed. 
to and invigorated by tho influonees of an out-of-door life; whilst 
the stature of the females, which is so disproportionately smaller as 
compared with modern ratios, may have been duo to their spending 
their livos inside houses which, if light must have been cold, if 
warm must have been dark—which had no chimneys, and only in 
the caso of the rich, hypocausts, and evon in their easo probably no 
glass. : 

Fourthly, a sceond form of cranium differing from the one jasb 
oseribed ig found with similar archwologienl surroundings, It 
resembles this form in its noble proportions and indications of 
culture; it equals or exceeds it in length, and is distinguished 
from it by its greater broadth, and, whilst considering it to cor- 
respond to the ‘Sion ‘Typns’ of Mis and Rittimoyor, I have spolon 
of it in my catalogue and tables as tho ‘globose Romano-British * 
type. A very large proportion, six out of the oloven fomulo crmnin, 
and seven out of the ton malo erania, referred by mo to this type, 
holonged io persons of considornblo ago. ‘The men attained on 
avorago stature of 5 ft. 8 sin, Lho erania and tho othar bones of 
this variety of men enjoying Romano-civilisation havo resislad (ho 
ravages of time better than those of the other form, 'Phore is no 
reason, however, for supposing that this valuable peeulinrity is 
referable {o any conditions not intrinsic te the hones themsolvos. 
‘Tho modo of their sepulture is identical with Chat of the other form, 
and one of the best-marked specimens of the typo in question was 
dakon from a gravo over which an Anglo-Saxon wn containing: the 
burnt bones of an adult was found, ‘The larger skulls in this sovies 


* Vor introduction of panes of gluse, or nt least of tho mannfaeturera of them, dato 
England in 680u.n,, soa Wylie, ‘Mnivfoul Craven,’ pe 17, and per coulis Corbet 
Anderson, ‘ Uricouluim, 1367, pb» 69, tbiqua citata, 
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belonged in all but one instance to men of a stature little, or not at 
all, short of six feot, and this largo stature must not be forgotten 
when we admire the large size of their brain-ense. Only one female 
skull which af all approximates in size to these larger crania has 
come into my hands at Frilford; and this skull belonged to a 
woman of little, if at all, more than 5 Tt, 1 in, in height, But 
Tincline to think that the female crania, seven in number, which 
I have spokon of as ‘the River-bed type modified by ingrease of 
size, and which constitute in the tabular view to which I allude 
a third variety of the Romano-British series, with an average 
stature of four feet nine inches and a-half, are to be considered as 
the female representatives of the ‘globose Romario-British type.’ 
Yor, strikingly similar as the tontour of these skulls is to that 
assigned by Professor Iuxley! to his ‘River-bed skulls,’ their 
capacity exceeds that of those crania, and their measurements come 
to correspond very closely with those of the smaller male skulls 
belonging 1o individuals of smaller stature of the globose Romano- 
British type, whilst in their solid texture they resemble the larger 
skulls of that division, : 

Facsimiles of these female crania have been procured from many 
excavations in this country, I havo found them in the ‘Long 
Barrow’ at Crawley, which has beon already spolen of as contain- 
ing skeletons with crania of the brachycephalic British typo, and 
which, it should bo added, has furnished us with evidence as to 
female skulls corresponding to the large brachycephalic male skulls, 
and differing, therefore, considerably from every variety of the 
River-bed typo, A skull very closcly similar to this Frilford 
variety of pre-Saxon times may be scen in the museum of tho 
London College of Surgeons, under the number ‘5712 R’ in the 
Catalogue, and with the title ‘Peat skull’ And, lastly, © modern 
female skull obtained for me by Dyce Duckworth, Isq., M.D., from 
tho Iinter-Rhein-Thal, near the Spliigen Pass, the country of the 
‘Disentis’ type of the Swiss anatomists, would have shown me, had 
other evidenco been wanting, that this form of cranium has per- 
sisted into, and is abundant in, our own day. : 

A. modifiention of the River-bed type is presented to us in 
certain small crania to which I have applicd the term ‘cylindro- 
cephalic,’ In this form represented by tivo female and undoubtedly 

1 See 'Prehistorlo Remains of Cnithness, p, 120, 
BBY 
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pro-Saxon orania (No. fi, Sept. 867, and No, iv. Jan, 1868), the 
frontal and parietal inborosities are nearly or quite obsolete, and 
the calvaria, clongating as if in compensntion, becomes somowhal 
oylindroidal in ils antero-posterior outline. 
Only ote male cranium bas boen found by mo at Frilford, which 
L should class with the River-bod malo skull from Muskham, and 
tho Towyn-y-Capel skulls so intolligibly described by Professor 
Huxley in the ‘Prohistoric Remains of Cuithness,’ p, £20, and fre~ 
» quontly cxamined by myself in the museum of the Collogo of 
Surgeons, ‘his exminm belonged to a strong man of six foot, 
beyond the middle period of life, who seems, from tho direction of 
his grave, and the copper staining upon his somewhat prognathia 
jaws and collar-bone, to have beon acknowledged os & Rommo~ 
Briton, and to have been buried just as individuals whose osteo~ 
logical remains speak with some authorily to their greater cullure, 
By the possession of a slightly greater brendth, and eonsequontly 
x much higher cophalic index, 78 as against 76 of the Lypical malo 
River-bed skull just specified, this skull shows a tendenay towards 
assuming the outlines of the smaller representatives of the globose 
Romano-British type, Tho fret that but ono male against nino 
female skulls of tho River-bed typo has been found at Trilford 
amidst so many other types of head and so many marks of vivilisu- 
tion, is suggestive of the explanation which thoir having helongod to, 
a slave population would more or less satisfuetorily give, ‘Cho Rivers 
bed skulls from the barrow at Crawley which have come inlo my 
hands are also all fomale, ns T think, but this barrow has hy no 
means boon exhaustively explored. And T inoline, though doubt- 
fully, not having had the pelvis nor the long hones to aid mo in 
forming my judgmont, to rofer tho Towyn-y-Capel skulle in tho 
College of Surgeons to the samo sex av all tho similarly-constructed 
ciania, except Lhe one just mentioned, found at Ivilford, In the 
large male ekulls, of which T have spoken, Professors Ratuimeyor 
and Ifis would, T think, recognise their’ Sion typus ;? and assuredly 
thoy morit the titles Ard/tighett and Mirde, whivh Riibimoeyor! hu 
slows upon them, Ib may be right (o hold that (hese oania bulonged 
to men British in blood, though hero ab levsh Roman by citizenship ; 
but, if wo assign thom to the Roma immigrants, wo shall have an 
explanation of the enlargement of the River-bod typo of skull sug» 
# ‘Jalubuch dor Sehwolzor Alpen’ for 1864, p. 398. 
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gested to us al once in the very probable hypothesis of intermarziages 
taking place between foreigners and the, possibly aboriginal, in- 
habitants of the country, who may have been actually slaves, but 
must certainly have been in a lower state of civilisation, And in 
this hypothesis the paucity of male Rivey-bed skulls would also find 
an explanation. 

The Roman immigrants had all but certainly a preponderating 
proportion of males amongst them, and it would be natural to 
suppose that the same disproportion prevailed similarly among the 
swarms of the less settled, less civilised, Saxons, But I am bound 
to say that the craniological evidence before me leads me to think 
that the reverse of this very reasonable anticipation was what 
actually took place, at all events here; for the crania found buried 
with the Anglo-Saxon insignia of the female sex are most distinctly 
different, both as to signs of culture, and ns to type and contonr, 
from the erania which belonged to the Romano-British women 
exhumed here, I do not think these Rowonas with somewhat 
prognathic jaws, and small unhandsomely contoured cal varias, could 
have been ‘exceedingly fair and goodly to look upon;’ and Tam 
certain that Martial, though he may not have heen a physiognomist, 
would never have said of these Saxon females what he said of the 
British lady, Claudia Rufina!, that she might have been taken 
by a Raman matron for one of her own country-women, 

M. Serres, on the other hand, appears? to have convineed him- 
solf that in the Merovingian cemetary of Londiniéres the males 
belonged to the Scandinavian and tho fomales to the Celtic race. 
And, upon the general considerations which have been vory clearly 
and convincingly put forward by Professor Pearson ® and by Mr. L. 
O. Pike +, I should be inclined to think that wholesale massacres of 
the conquered Romano-Britons were rare, and that wholesale im- 
portations of Anglo-Saxon women were nol much more fiequent, 
Still Andevida was levelled with the ground, and its women and 
childien, as well as its male inhabitants, were put to the sword, 


1 Claudia crorulcis “quum sit Rufina Britannis 
Edita, quam Latiae pectoia plebia habet! ‘ 
Quale decus formas! Romanam oiedero matrea 

Tinlides possunt,—sxi, 53- 

2 Coahat, ‘ Normandie Souterraing,’ p, 188, ed. i ; ‘Comptes Rendus,’ xxxvil, p. 518 ; 
*L'Athenaown Frangats,’ Oot, 22, 1853, p. 1013. 

3 Op. cit, p. 100, 
4+ Tho English and tholr Ougin,' pp. §9, ob seqqe 
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And whore tho obstinate resistanco of the inhabitants may nob have 
provoked the invadors into crucliy, which would have boon wn 
nalvral, ovon in tho noloriously cruel Saxon (seo Salvian, cit, 
Kingsley, ‘Roman and Teuton,’ p, 46), tho civilisation of tho 
former may very well havo attained to such a level as do make them 
think a retreat into Damnonit preferable to remaining on the sane 
spob with a race go dostilute, as the Saxons wero, both of the 
means and appliances of the arts and manuacbares which mako 
this lifo enjoyable, and of tho beliofs which make the prospect of 
another comforting, At Frilford tho rolics of Roman manulicture, 
as well as other romaing, show, as I havo said, that a population 
must have oxisled there previously to the Saxon invasion, which 
was in tho possession ofa very considerable share of the material 
and other clements of tho civilisation of that period, ‘Lhe vory 
namo of this Romanised settlement has been Jost, and the Saxon 
name Fyilford, like that of Garford, a village a fow hundred yards 
distant, may possibly sponk, as tho Rov, Istac ‘Taylor, in his ‘Nunes 
and Places,’ has suggested with reference to Guleshead, to tho 
destruction of @ bridge by the worshippers of Vrea, ‘Tho nano, 
indoed, scems to point to the samo explanation as the great number 
of urna; and to suggest that the vory real heathonism of the 
soldiers of Cordie may have drivon away a population who might 
have nequioseed in submission to such professed Christinns aa tho 
soldiovs of Clovis exhumed at Londinidres, Such a story us that 
which Belo telly us? of the refusul of tho British priests to oat in 
company with the Saxons, even in his time, enables us to under. 
stand in what abhorrenco the Christians must hive held them in 
tho days of cremation®, Some Lloegrinns, ag tho Triads tell us 4, 
‘became as Saxons ;’ but many of tho Collie tribes, as (hoir pooma 
show us, preferred omigration lo submission and couleseonco, The 
large Romanised towns, no doubt, mado tems with tho Saxons, 
who abhorred city life®, and who would probably ho eontont to 
leavo the unwatlike burghers in a condition of henvily-tuxed 
submissivencss, Tho villages would be more exposed to Uo vielonva 


* Soo pp» 266, 267 Gateshead, howover, may mean Uaprss Caput. Suv Nude, 
‘i 

2 TL TE ih. 4, ao. 

5 Seo nldo ‘Canin Dritannica,’ p. 184, vol, i, aud ple xx. p 3. 

4 Piko, op. oit, p, 46. 

5 Soa Penson, op, olf p, 264. 
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and lawlessness of hordes made insolent by conquest than the large 
towns; and I am inclined to think that where we find Roman 
remains succeeded by relics of the Anglo-Saxon cremation 
period, on a locality which now bears an Anglo-Saxon name, 
emigration or extirpation of a Christian population may have very 
often entered into the now irrecoverable history of the locality, 

I further suspect that the heathenism of the Anglo-Saxon domi- 
nation during the hundred and fifty years! which clapsed between 
the time of Iengist and that of Augustine is one and nol an un- 
important factor in the complex aggregation of conditions which 
has given us the Germanic language which we speak, Whilst 
and where heathenism roigned supreme, the performance of the 
Church services would doubtless cease ; and in an age of few books, 
and those in mannscript, and in a country which, with whatever 
centres of civilisation and population, was, after all, but thinly 
peopled, it is easy to understand how the language of the van- 
quished succumbed in three or four generations to that of the 
victors, whose relics speak to their great numbers being so ubi- 
quitously scattered over England, - Even in Trance, where the 
Menovingians allowed every citizen to declare what law, Frank 
or Roman, he woul live under, and where the priests used the 
Theodosian code, and so put the Germanio idiom at a disadvantage, 
it was still employed by the kings and nobles oven in the Car~ 
lovingian poriod®, On tho other hand, during my somewhat 
considerable practice in the way of oxhuming Saxons, and my 
gradual familiarisation with the two Snets of their gront apiness at 
destroying and of their great slowness in claborating material 
civilisation, a doubt has litle by litle grown up in my mind ag to 
the extont of’ the debt which we are so commonly supposed to owe 

? Professor Pearson, ‘ History of England,’ i, ror, suggesta that the long dmation 
of the stauggla may have caused the vigtory of the Saxon language, by allowing of 
the perpetual fiesh arrivals of Gorman-spenking invaders, 

2 Seo Gibbon, ‘Decline and Fall,’ ed 1838, viv 128, 351,376, chap 38, vill. 156. 
For an instance of the power obtained and oxorewed by the Cliistian ministers, sea 
Ploy, ‘Hoel, Mivt,' vill, 34, §0, of the Council of Macon, Flomy in his sma)l work, 
‘Tsgays on Ecclasinstionl Ilistory,’ telle us, p. 203, English Tiangl, 1721, that the 
Goths, Finks, and othor German people dispersed mto sovaal parts of the Roman 
plovinoes, wore 60 fow in comparison with tho ancient inhabitants that it was uot 
thought pecossary to change the Inngungo of the Church on their account, On the 
other hand, Bedo tolls us, that in his time God was served in five reveal Innguages 


in Biitain, namely, Anglorum, DBritonum, Scotorum, Piotorum, ot Latinorum, Sea 
algo Euylor, ‘ Words and Places,’ 1864, p. 1513 Lingard, ‘Hist, A,-S, Ohareh,’ h 307. 
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{o our Anglo-Saxon conquerors. That thoy conquered a much 
divided and nob very numerous Romanised population of Christians, 
and overran tho greator part, if not tho whoto, of Mngland propor 
whilst yet heathens, and within the comparatively shorl spaes of 
dime during which thoy remained such, proves, of couse, that the 
Saxons were superior to the Britons in the arts of war as ih was 
thon underslood and carried on, Bub though war in our duys ty 
very intimately dependent upon tho arts of penco, proficionoy in the 
one sot of accomplishmonis was by no means 80 correlaled with 
proficiency in the othor fonrteen hundred years ago. And though 
my investigations havo made me a vory firm beliover in tho realily 
of the Saxon ‘man and steel, tho soldior and his sword,’ thoy have 
not reverled to me any convincing ovidence of tho importation into 
this country by these invaders of any such distinctive civilisation 
as the language often held as to our ‘old Teutonic constitution,’ or 
‘tho Janding of Hengist in Thanct having beon the birthday of 
English liborty, would scom to pro-suppose,  Civilisntion and 
culture are not wholly dopondent upon material conditions, bub 
I apprehond thoy cannot exist without giving us somo material 
and tangible ovidence of thoir exisience, at all ovants secundum 
statum praesentem, of a very different kind from what wo find in 
pro-Augustinian Anglo-Saxon interments in Mngland. My, Mevi- 
vale’s dictum? to the effeel that ‘it may appear that moral anliure 
is almost altogether indopondent of matorial progress,’ is too much 
out of keeping with tho ordinavily-necepted viows of the way in 
which tho oxternal world works upon human nature, evrts evens 
mortalia corda, 1o neod discussion ab length; and when Professor 
Pearson? gays ‘it would be unjust to judgo the Teutonia tribes of 
the fifth ceninry by tho low development of tho mechanical arts 
among thom,’ we expeet to havo evidence of somo othey arta and 
pursuits having somohow or other attained to a componsatory high 
development amongst these races ab that timo, Guizob®, it ts well 
known, has compared the social and political condition of tho 
Gormanie races at this period of their history to that of the Red 


} ‘Conversion of the Northorn Nations,’ p, 186, 

3 Soo, howovor, his * Iistory of Hnyland,’ pp.gf4, 61, 103, 11a, 130, afiq. ‘ho high 
dovolopmont of the plotorinl aré to which Professor Weatwood's magnifloont work, 
rooontly (1868) published, spenks, bolonga to Christinniaed, and thovefore ag little ta 
‘unalloyed Saxondom’ as do Cadmon, Baio, or Alouln, 

* Tint, Civ. Fiauo.' lept, vil. tom. 1; olf, Mevivale, ubi aupra, nato G, yp 183, 
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Indians; and when we find Sharon Turner, the historian of the 
Anglo-Saxons, telling us! that Ethelbert, after his conversion by 
Augustine, ‘became distinguished as the author of the first written 
Saxon Iaws which‘havo descended to us, or which are known to 
haves been established, an important national benefit for which he 
may have been indebted to his Christian teachers, as there is uo 
evidence that the Saxons wrote any compositions before,’ we may 
be inclined to think that the views of Guizot are nearer to the 
truth than those of Ozanam’, Greenwood, and Rogge. 

We have historical, literary, archaeological, and anatomical 
evidence for saying that two or more distinct variclics of men 
existed both in England and France, both previously to and during 
the periods of the Roman and of the Teutonic invasions and 
dominations*®, Tho earliest Welsh traditions, Professor Pearson 
informs me, speak ‘of the social races inhabiting Britain, the 
Kymry, the Lloegrwys, and the Brythons,’ all descended from the 
Kymry, Tho word ‘Kymry’ itself, however, has been supposed, 


1 'TTistory of the Anglo-Saxons,’ i, 332. Sea also Taylor, ‘Words and Places,’ 
+p. 330, and per contra, Kemble, on Runes, ‘ Archacologia,’ xxviii, 

7 Ozanam, however, cit, ‘ Merivale,’ 1, o, 187, says, ‘ Les lois de l’ancienne Geimanie 
no nows sont connues que par les témoignages incomplets des anciens, par Is réduotion 
tardive des codes barbnies, par les cofttumes du moyen Age, Il y reste dono beaucoup 
de contradictions, d'inceititudes, of de Incunes,’ Gibbon may be shown to be simi- 
Intly self-oontrailiclory by & comparison inter so of the following passages; vol. i. 
chap, ix, p. 362, ed, Milman, 1838 ; vol. vi. chap, xxxviii, p. 325} vol. v, chap, xxxi, 
p. 3t7. The stories tolt of tho two Gothig Princes in the two lnttor passages are 
quito inconsistent with tho statement contained in tho fast of the three, to the effect 
that ‘in the rude instituilena of the barbarians of the woods of Germany we may 
alil distinguish the orginal principles of our present lew and manners,’ Sco Finla- 
aon’s Introduction to Roaves’  Iistory of the English Law,’ 1869, p. xls and Professor 
Ponrgon's ‘ Historical Maps,’ 1869, where at p. vii, tho Professor speaks of the Saxon 
invaders os consisting of ‘a fow bont-londs of barbarians,’ I agroe as to tho barbarism, 
put differ as to tho numbers of the Anglo-Saxons, Both those valuable works came 
into my hands after the coming of theso sheets from the printers. Seo per conta, 
B, Thorpe, ‘Ancient Laws and Institutes of England,’ preface, p. xxii, 

3 Gibbon, v. 351, ed. 1838, says, ‘If the princes of Britain relapsed into barbarism 
whilat (he citéca studiously presorved the laws and manners of Rome, the whole island 
must have been gradually divided by tho distinction of two national parties’ Seo also 
Peargon, 1.0. pp. 99, 1003 Coote’s ‘Negleoted Fact in English History,’ pp. 144, 149, 
169; Skeno’s ‘ Four Ancient Books of Wales ;’ Gododin, ‘Poems,’ pp 382, 394, 4123 
Broca, ‘ Recherchos sur I'Ethnologie de la Frpnee,’ Mém. Seo, Anthop, de Paris, 
tom, i, 1860 ; Sir Willism R. Wildo, ‘Bonutios of the Boyno,’ pp. 229, 2323 Dr. 
Thurnam, ‘On tho two principal forms of Ancient Biitish and Gaulish Sleulls,’ 
Memotis of tho Antinopological Society of London, vol, i, ibique citata; ILuaiey, 
* Piohistorio Romoing of Unithness,’ pp. 114, soqq. 
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like the words ‘rank’ and ‘Aleman,’ to denoto social or con- 
fedorative, rather than gencalogienl, community; and, though wo 
ave warned thus é2 Zimine against any premature atlompt bo hare 
moniso tho resultg of philological with thoso of eraniopgraphieal 
enquiry, it may not bo entirely hopeless to ubbempt to harmenise 
the traditions which tell us that the Romanised town populations, 
the ‘Llocgrians,’ took the sido of the Saxons against their own 
countrymen, with the facts of our ‘finds’ in comoterica, Now, 
these fiels, as they have presented themselves to me, © have, with 
the help of light borrowed from inany other investigniors, rend 
thus, Tivo varieties of capacions erania, ono dolichovophalie and 
the other brachycephalic, have been found by me in comotories 
referablo by their archacological charactors to tho poriods cors 
responding with, and immediately subsequent to the closo of the 
Roman domination in England, ‘These two varieties of skulls aro 
nob ordinarily found occupying ono and tho samo tumulus, at least 
with the relative positions which the remains of two races in+ 
habiling the same district peacofully usunlly hold to each other, 
and L ineline, though but doubtlully, to anticipate that evidence 
will bo ultimately produced to identify the dolichoeophali in ques- 
tion with the Lloogrian traitors, and tho brachyeephali with thag 
portion of the Kymry which preferred oxilo to the Saxon yoke, 
The fact of the dolichovephali having been found abundantly (seb 
p. 624, supra) in tho Suflolk region of the Littus Suxonicum, where 
the Cell and Saxon are not known to havo mot ax onemios whon 
East Anglia became a kingdom, is not without its signifieanes, 
Their geographical distribution may indiente a greater political 
pliability just as their greater varioty of eranial conformation in- 
icates a greater anatomical plasticity, In the sine cemeterios 
with both of these variotics of skulls I havo found alculls whieh aro 
very closely similar to Professor ILuxley’s ‘River-bed’? type ol 
skull, and which I should be inclined to think may have belonged 
to a serf, or at all events toa poor, population, whose necessities 
may have mado them as indifferent as any similar population is 
now to the political leanings of their masters. I should agree with 
Professor Tuxloy in considering this.a very anciont form of geranium 
but, though I should allow, with a knowledge of the grout aptitude 
for modification possessed by the liaman eranium, that it may be 
connocted by transitional forms with tho dolichocoplinlie Celtie 
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varietics4, I am convinced that it is even more closely allied with 
that brachycephalic form which has been called ‘Ligurian’ by 
Professor Nicolucci, which is identified with the ‘ Disentis’ type of 
Professors His and Riitimeyer, by Dr. Télder in -his excellent paper 
on tho ethnography of Wiirlemberg?, though the Swiss Professors 
themselves would demur to this unification ®; and which, finally, is, 
I apprehend, the form considered till recently * by nearly all con- 
tinen{al anthropologists as the oldest of European types. I am 
inclined to hold that the rongh-hewn brachycephalous Briton, of 
whom Dr, Thurnam has written in his paper on ‘the two principal 
forma of ancient British and Gaulish skulls%,’ was distinet from 
the brachycephalous ‘Ligurian, though very possibly descended 
from one common stock; just as I should think it very probable 
that the cultured brachycephalous skulls of which I have spoken 
wore produced simply by the operation of civilising influences upon 
the rougher crania of similar type, but of earlicy times; and as I 
should suppose that Roman civilisation and Roman inter-crossing 
elaborated the larger out of the smaller and earlier dolichoeephalic 
skulls of this country, The five varieties which I believe may he 
thus distinguishable—viz., the two brachycephalous, and the two 
olichocephalous, cultuyed and uncultured respectively, and tho 
‘Ligurian’—will bo found to be connected with each other by 
inosculant forms. Even under conditions of the most primitive ® 
simplicity and peacofulness, the human cranium shows a great 
tendoncy to variation; and in Ingland wo must recollect that this 
essential liability 10 variation was much intensified im early times 
by the migrations and immigrations of the Belgao from tho con- 
tinent; by those of tho pastoral inhabitants of the then thinly 
peopled, forest-covered country; and in later times by those of the 
Romans and Saxons. Most or all invasions entail more or less of 


1 As taught by Profossor Muxley, 1c. p.1a0; and ‘Proo, Soe, Antiq.’ Ail 19, 
1866, 

2+ Avoh. ftv Anthrop.’ bd. ti, hft, i. 55-5 7+ 

3 Gov ‘Oranin TTolvotien,’ p. 41; ‘Arch. fiir Anthropologie” i, 70, 1866; Ecker, 
‘Cran, Germ,’ pp. 76-86; Huxley, le, pp. 117-118. 

+ Por a discussion as to the priority in point of timo of the brachyoophalous or the 
dolichecephalous form of skull, soe Mortillot, ‘Matériaux pour l'Tlistoire positive et 
Phitosophique de I'Tomme,’ 1867, pp. 383-385 ; Ecker, ‘Cvanis German,’ p. 93. 

5*On two Forms,’ lo. pp. 31-44. 

® Sca Bates, ‘Naturalist on tho Amazons,’ ii, p. 1a, and per coalra, Eokor, ‘Crania 
Gomanine Moridionnlia,’ p, 2; Gratiolet, ‘Systeme Nervoux,’ ii, p. 86. 
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intermarriage Detwveen tho invaders and the invaded; and the 
exaniographer who considers what very motley hordes passed Inte 
England under the namos ‘Roman’ and ‘Saxon? respectively, and 
for what long poriods theso immigrations continued to ho mada, 
will be cautions as to his inforences, Other disturbing conditions 
were indvoduced hy tho invasions specified: among them J need 
only mention the establishment of an antithesis botweon town and 
country life, which, in a country intersected by woods and ill- 
provided with roads, is equivalent to the establishment of an. 
antithesis botaveon civilisation and savagery, Isolation, howsoever 
produeed, whathor by socinl, by political, or by physicnl barriers, 
tends 10 exaggerate tho othnical or tribal charactoristios which 
interorossing tends to obliterate. Buta subjective eanse of much 
fallacy lies in the curiously corresponding psychological fact that 
one class of mind is as prono to overrate distinctions as another is 
to underrato differonces, 

In conclusion, I must bo allowed 10 express my senso of tho 
obligations I have ineurred to Professor Phillips, whose advice and 
opinion I have vory conslantly sought; to Professor Pearson, whom 
T have consulted well nigh as frequently; io Heathcote Wynd- 
ham, Tisq., M.A., Follow of Merton College, who has piven mo 
assistance upon sovoral chomical and mineralogical points which 
arose in*the course of my investigations; lo Jamos Parkor, Jsq., 
for suggestions as to govoral archacological matters; and to Charles 
Robertson, Msq,, for superintending theso disintorments wpon gevoral 
occasions when I was unable to bo presont, 
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Ootober and Novembir, 1864. 


T. Ser, Orantum A, Found with a fibula a ft, hove it, wrongly desorlbod by ma at 
a malo skull in ‘Proo, Soo, Antiy.! 2 der. Hi 139) Probably an Anglo-Saxon 
wom. Middle-aged. 

Crantum H, Found with o amalt Remon celu, Probably, from this and fron sia. 
tomieal charactors, a Romano-British woman, Middle-aged, longated oval 
typo, 

Lower jaw from leadon coffin No. i, Roman man, O. Middle-nged. In this london 
coflin a coin of Constantine tho Groat was found. 
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Calvaria HZ, Asymmetrical and with a partly open frontal suture. It is possible, 
though this calvaria came into my hands a month later than the lower jaw C, 
that it belonged to ft. My, Akerman says (p. 3, ‘Proc, Soc. Ant,’ Le) that the 
remeins from the two coffins were handed over to me for oxamination, 

Calvaria D, Incomplete, From a aecond leaden coffin, Middle-aged man, 
Capacious. 

Fragmenta of sceond lower jaw, possibly belonging to calyaria D, 


January 25, 1867, 

Il Ser, i, Shull of ‘Hohberg' type of His and Riitimeyer, with long and othor bones, 
from a leaden coffin, in which were found five coins, one of which was of Con- 
stantine the younger, » second of Valens, and a third of Gratian, obiit s.D, 383, 
Fomur 193, humerus 13-9, Old man, 

it, Shull of ‘Sion' type of His and Rutimeyer, with long and other bones, from a 
leaden coffin, in which no coins were found. Olavicle and second left metatarsal 
broken and repaived during life, 

iil, Coins (some of which were lost in sending by post), and leaden coffins, 

iv, Plain wn, which contained the bones of a child probably two to three years 
old, 

2 old inen, 2 middle-aged mon, 2 middle-aged women, t child, =7 bodies. 


April 16, May 9, 16, 1867, 


TI Sex, i, Skull of old man, of ‘Sion’ or globose Romang-British typo, Skull choum+ 
feronco, 22} in, Femur, 20} in, Tibia, 154 in. Toight, 6 ft, rin, 

fi, Shull of young woman, of ‘onlmged River-bod typo,’ seo p. 62g, supra, with some 
osteophytio deposit internally, et, 20 to 25, Ilumerus, 10-3 in, Tibia, 11-7 in, 
Stature, circu 4 ft. 6 in. 

iH, Lower jaw, and frontal bone, platycephatio, xaid to have beon found with mnbo 
No. v. Old man, 

iii', Second lower jaw, algo said to havo been found with wnbo, Very old man, 

jv, 

vy. Umibo, veported to havo beon found with jawe ili and iil, but in tho grave in whioh 
the umbo was reported to have boon found a secondary interment was supposed 
to havo taken place, e tibia and femur having been observed in it lying with thoir 
relative positions 1 eversed, 

vi, Calvaria of young woman, of ‘enlaiged Rivor-bed type,’ with cophalie index 773 
and some leaning townids the smallor type on the one side, a9 well aa to the 
globose Romano-Biitish male skull vi of September, 1867, on the other. I¢ 
1esembles skulls vi of April x, 1868, and xi of same date, and very possibly 
may be the female form of the Romano-Biitish globose type. It is mainly in 
Jongth that theso female skulls aie inforior to tho smaller male skulla of the 
Sion’ typo. N.B.—8 millimdtes is the average excess of ‘malo longth, Femur, 
13 in, ILumorus, 10 in, Moan stature from these two bones, 4 ft. 25 in A. 
phalanx of an ox and « picco of pottery were sont with this skull, This skull wag 
found vory near an infant's, 


vi, Ohild about time of birth. - 


vil, Skull of very old man, of Romano-British elongated typo, Eumorus, 13-2 in, 
Radius, 9-2 in, Exostotic growths on humerus, Stature, § ft 10 in, 
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vill, Skul of strong youny man, of Romano-Deitish elongated typo, No long bones, 

viii, Skull of child, frat dontition, middle porlod of. 

ix, Bones of child, firat dontition, carly pariod of 

ix, Hones of okitd, frat dentition, carly poriot of, 

x, Shileton of young man, of globoss Romano-British typo, very Knitter to alull ix of 
Marek 07, 1868, Vowd with Cragmouta of Raman pottery, denate, © fy 
Tlumons, 225 in, Radiua, 9a in, Ulna, ror in, Stature, 5 ft, jin, Some 
carious teath, . 

xi, Sladl of young wonan, of Romano-Tvitieh elongated types 

xi, Shull of young woman, (8) of Romano-British globoxe typo. 

x, Shull of young man(?). ‘Type (1). 

xi, Oulvaria of young woman, of Romano-Dritish clongated typo, with osicophyto 
internally, Much wator-worn, teeth all good but ono, which is omlous, 

xilt, Shull and long bones of young Anglo-Savon woman, from a shallow 18+in, grave 
running from west’by south to east by north, tho deviation from orlontation buing 
18° north, ‘Two fibulm, four ox five beads, and fragmoné of an urn, Tomur, 
ty in, ‘Tibia, 14 in, Stature, 5 ft, 4 in. A piece of Anglo-Saxon and anothor 
of Roman pottery Cound in this grave, of amall aie, 

4 old mou, 6 young womon, 1 infant, g children, 2 yong nwn, T doubbful, «17 hedios, 

aly, Skull of ald man, of ‘Iohborg’ type, with tho long honos, A. Targa wound 
through skull, henled during life, Greve 3 (6, Gin, deep, without relics, ranntag 
in o diveotion from N.W. to SE. Memur ao in, long, Statue 6 ft, All the 
molara of upper jaw are lost. Tn the lower jaw the two anterior molar aro loft. 
Somo teath are carious; they ave sinall in size, ‘ho yrave waa hnmedtutely on 
the right of that of tho Anglo-Saxon woman xiii, 

xv, Skull of Romano-Hritish woman, with Jong bones, from a gravo of samo direction 
but not quito the same depth ax tho preeeding- a fl. g in, Tommy, 16 in. 
Humorns, 11 in. Stature, 5 fl, A gooil instance, us is alko xifl af Supt, a6, 1868, 
xxiv of Fob. 21, 1868, and ovanium of Oot. 1864, of tho ology adhorunae to lypo 
which fomalo skully, cxpeoiully of the clongatud Romano-DBrillsh typo, show, 

xvi, Skull of very ald man, fy ivoh thick, of clongatud Urilish typo, with sagitial 
furrow postoriorly, No relies, 

xvil, Patterned cremation wn, containing bonos of vhild hofere porlad of second den 
Ution, 

xviii, Plain urn, containing the bones of a person about tho porlod of puborty, 

xix, Shull of woman, middle-aged, of clongated Romang- British typo. Oharradt matior 
an poltory, and varfous teeth from tho grave, omur, 16 in. Stature, g ft. 

xx. Bones af child unior 6 years, 

xxi, Shull of youag person with slmormal suceossion of teath, Spongy grow in 
orbits and hypertrophic culvaria, Ropated to have bean found wlth Gwe ploves 
of blackish pottery and a nail, 

xxil, Skill of young man, of Hohborg’ typo, wanting jaws, Fenny, 18-3 in Staturo, 
5ft.irin, NSonb with pleorg of psoute-Saminn wir, . 

xxlit, Shull of mado, of Son’ typo Maavive, weighty, Dolonged to w man post 
middlo period of life, Many teoth loxt, both hofore and after death. 

xxly, Shull of young person, probably oman. Fragmontary, without history, 

xxy, Shull of young person, probably women. Tovth eariour, 
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xxvl, Lower faw of old person, with six teath, 

xxvil. Bones of old woman, Deo. 31, 1867. Blongated British typo. Fomur, 15 in, 
Stature, 4 £6. 8in. Coffin hooping and nails found in grave, 

xxvii, Fragments of an urn of Anglo-Saxon ware, said to have been found with a 
burnt bone, Deo, 31, 1867. 

1 old woman, 3 old men, r old porson (sex ?), 3 young women, 2 young porsona (sox 9), 
Iyoung wan, 2 childven, 1 middle-aged woman, = 14 bodies, 


September 16, 17, 18, 1867. 


IV Ser. i. Oalvarta and bones of old woman from a grave ruming from N.N.W. by 
NW, to 8.8.8, by 8.1. 3 fi 2in. deop down to the coralline onlite, A burnt 
flint, some psendo-Samian ware, and some gray Intho-turned pottery, wae found 
in the grave with her, Fomur, 16gin, Rains, 8} in, Stature, 5 ft. 1sin. Of 
enlarged ' River-bed* type. ‘Lower jaw nenrly destroyed by water-wear, 

ii, Similar calvaria from continuation of same trenshe ‘Cyliudvocephalio’ fomale 
skull. Stature, 5 ft. 4in. Femur, 17 in, 


ii, Shull and long bones of young man of elongated British type, from continuation of 
anme trench, A sheep’s tooth close by his jaws, and two flints, Statute, 5 ft. 
yoin, Right fibula a good deal curved, epiplysos not fused. 

fv, Shull of young Anglo-Saxon, found with spear and umbo, The spear at right 
sida of head with point upwards, This had been a secondary interment, tho 
upper jaw of a very old man (iv!) having been found close to this skull, as 
also & manubrium sterni with articular facet for frat left rib much onlarged, 
which could not have belonged to this skeloton, ‘The grave was broader than 
the others, and had large stones sot along its sides. Its dixestion was W.N,W, 
to BS. EB, » 

iv!, Upper jaw of old person, probably male. Sternum and largo head of humerus and 
og calois with it. 7 

vy. Shull of very old man, with skoloton, from continuation of tronch whence tho 
Anglo-Saxon No. iv came. ‘The direation of the graye the same, but no rolics 
nor any stones set around it, Skull lila iv and xi of March 17, and i of March 
23,1868, A mixed form combining the Zohborg with the Sion type, Can these 
skulls have belonged to Christian Anglo-Saxons} Seo p. 616, supra. Femur, 
18 in, Stature, § ft, 8 in, 

vi, Shull of old man of ‘Sion’ typo, found with skeleton at a depth of 15 inches 
below the patterned mn ix, the urn occupying a space corresponding with the 
top of tho sacrum of tho skeleton below, Skull bones a little roughened by 
water-wear, but also strongly mode, and indicating, as do the other bones also, 
both age and great strength by their vmious outstanding processes. Ceph. 
index, 78. Stuture, 5 ft. 8 in, Found with several pioces of flint and with 
pieces of pottery. 

vii, Skeleton of very old man, of clongated Romano-British type. A. typical akull 
auch aa No, 5709 in Royal College of Surgeons, which belonged to an ‘ancient 
aboriginal inhabitant of Scandinavia regarded as the Colt;’ and called ‘dolicho- 
sophalic by the donor, Professor Retzius” Tound in a trench betweon the trench 
with skoloton No, vi in it to the south, and the ono with the Anglo-Saxon No, iv 
in ft to tho north. Femur, 19} in, Staturo, 5 fe. 17in, Osseous upgrowth of 
acatabulum, and hyportrophy of head of fomur to correspond, Cophatic index, 72. 
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vili, Young woman, wt, 17 10 19, from trench in game direation, but to south of thors, 
dug Septomber, 1867, and to north of trench containing Romano-Brittah woman, 
xv of May, 1867. Found with flint ond sheds, 

Ix, Upn found abovo skaleton vi, containing bonos of child under 8, 

x. Bragmont of probably « Aoly-wator vessel, 

About 4 6, of ground Ind fnllon in to the right of the pit, looking townrds thu River 
Ook. 

2 old women, 1 young woman, 4 old mon, 2 young mon, f child, = ro buds, 


January 9, 1868. 

i. Child's bones, hotwoen g and 10 mb, Many fragmenta of scortform Inve, probably 
Niedermennig (Daubeny, ‘Valeanos,’ p. go); no othor relica brought with it; 
compme Wylio, ‘Lnirfad Graves,’ p, 24, and account of Anglo Saxon womnn, 
xxii, Jan, 6, 1869, (Cf Sohaaffhausen, ‘Dio Germnnische Grabatitten am Rholn,’ 
1868, p. 1a2, and p, 608, supra.) 

ii, and iti, Young women (20, 23), placed olose, sido hy sido, in tho same tronoh; tia 
little shallowor than i iif, and a little far thor forward, and with the lift humerus 

noross the corvical region of iti, Roman pottory and naila, The loge of the two 
skelotons were wide apart. ‘Che tron relics (anil) Wore foun on the polvias No 
nails noar tho foot. Probably buried at same timo ; coftlna in snme trench. 

ill. Delicala unpatter ned win with obild’s bone, about 6d. below tho murtnoo, and 
18 in, above slull No. iv; tho place about a yard to the rlght of the place whore 

+ the pattornod urn of Soptembor 17, 1867, was found, Child's ago towards the 
ond of §~G6th yony, 

iv. Old woman's skull, much genilo alrophy, found 18 in, below urn fils with favo 
upwaids, No soil lind fallon into tho skull; one coin, the largest, wo found on 
lowor jaws two smaller ones on aulag and axta, which aro stained it gonkequones, 

oo———"Toing not idontified, Ono nail way fornd on tho right wide af the hoad, but none 
on tho left, nor at tho foot, All the honos are vory light. tumorus, 10 7ro in, 
Vomur, 14 in, glvow stature 4 fe, 6 ty; Reumeras (kay titi.) gives abate 
qf. roGin,; monn 4 ft. 8g in, smn skull, oyludrocephatia, 

y, Skull of a child, removed by tho mon, Close hy waw ford a pleaw of lend, pose 
sibly from a leadon coffin, and with he hones an ane, whigh hid belonged to a 
yory poworful man, which hed hoon part of a flactural seymont repnived dui 
life. Comparo acoount givon p. 620, supra, of akelotons fom leadon colina, Wiral 
dontition completo ; second not began, 

8 childvon, 3 womon, 1 old, 2 young, =6 boliog, 


January 18, 1868, 


vi, Strong tn, not pattorned, conlaluing olild’s bones, Romover by men from earth 
a liftle to right of No. { of Jan. 9 Aged probably about y- 10. Peemolara not 
displnced ; milk molova, 

vil, Chéld’s bones, a little to right of urn vi, Eavly porlod of Nest dontitlon, 

m vill, Child's bones undor 6, ab extreme oft of ‘fall,’ 1.0, of mass of envth Unown down 

in quairying opmations, Removed by mon, 

ix. Youny man, with nails and Roman poliery, nails at head and feet, Blungaled 
British typo. 
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x. Ohild, much decayed. Early period of firat dentition. 


xi, Calvarta, man, middle age, with pot and flint. Long bones much water-worn, 
Hlongated British type. No lowor nor upper jaw, 


xii, Old man. Taco upwards, and left arm neross body. . About middle of ' fall’ and 
tq right of vili and xi, Elongated British type, but vertically cavinate like the 
piecading specimen. The crossing of the arms may point to his boing an Anglo- 
Saxon, See xxii, Jan, 6, 1869. ‘ 

xiii, Old woman, Onlvarin and fomorn, 16-7in, Osteophytes and pacohionian pits, 
Wator-worn. ‘Sion’ type, Compais vi of April 1, 1868; xi of Apiil 1, 1868; 
vi of May, 1867. 

xlv. Oldwoman. Skeleton sent by carrier, Right humerus, 11-7 ; loft, 11-2, Femur, 
134. Anglo-Saxon woman. 


4 children, 1 young man, 1 middle-aged man, 1 old man, 2 old women, =9 bodies, 


Tanuury 20, 1868, 


xv, Knife, with muoh rust and (7) woody fibre adhering to it, Jone lose to xil in 
the loose enth which had fallen to the bottom of the pit, Conld this knife have 
belonged to the little old woman, xiv (?); see skull, which is much more like that 
of the Anglo-Saxon woman xiii of May, 1867? 


xvi, Tin, a little to the lof of the knee of xiii of January 15. Lhe wrn unopened, 

xvil, Skeleton of woman (young). Tor tibia was 1 ft. boneath the humorns of an 
Anglo Saxon, xviii, who was lying in 1 direction from S$. S.S.W, to N. N NAW, 
and nt right angles to her grave, which was in the ordinary Romeno-British 
direction from W.N,W. to E.S.E, .In the intersection of the graves a beautiful 
coin of Constans was found. Left radius injmed during Ifo and repaied, Both 
humeri malformed, With this came part of upper jaw of old person, with threo 
teoth from onnines inolusive backwards, of elongated Romano-British type. 
Stature, 4 ft, rx in, ‘ 

1 young woman, 1 age and sex uncortain, = 2 bodtes, 


February 


xvill. Anglo-Sacon young man, with umb 
atones round gravo ; coin of Constane 
some animal's (sheep %) bones in grav 
p. xvil); grave from head 8.8 8.W. t 
xvii aft, deap; xvii gft, A tooth o 
of Romano-British woman. Femora 
thelr lowor ends having crushed th 
Clavicles long and curved. ILuner 
geo ‘ Archiv fir Anthropologio,’ i. 3, 


xix, Man, strong, beyond middle life, pi 
protuberance, Riba broken and repa 
good dent of oxostosis on left humerus 
nails found with body. Romano-Bri 

xx, Skull of middle-aged man, with Rom 
Bones loose, Skull peculiarly clonga 

xxi, Shull of young man, found with vert 


' 
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of potlory, Direasod lip. ‘This cranium hus koma approximation do the modem 
form of Englieh oranin, and resombles horeiu eruniuin No. y of Supt. 1867, oranin 
xf and fv of March 17, and cranium No, i of Miroh 23, 1868, 


a young mon, 1 aged, 1 mniddlo-ngurl, == 4. bodios. 


February at, 1868. 

xxii, Ol? Romeano-British man, largo aleull with long bones. Coppor atain on tolt 
ulna, immediatoly to NVE, of grove xvill, so that tho Reman tiles fond in tiling 
ont the skeleton were supposod to belong to this stoloton, A, good dual of 
charonal and decayed wood was fond nea the head, but nob near tho lest nor 
pelvis, Of clongnted typo. Lomur, 18-4; wha, 103. ‘he man, howover, wha 
took ont the tiles supposed thow to belong to Anglo-Saxon No, xviii, In tho 
caxes desoribad by Wannor (‘Das Alomamnische Todtonfeld bel Suhloithetm, 1867, 
pp. 13, 16; ‘Archiv fir Anthrop, fi, 3, p. 356), Roman tiling was shnilarly 
employed, In some cases tho graves wore, as hore, a0 vlose as to have only a 
alngle tile ag a wall betweon thom, Seo xxii of Jan, 6, 1869, 

xxili, Old women (? old man). Skull and long hones, omar, 17 5 hamerua, ta; 
radius, 8:9; ulna, og ; stature, gf. Chis faa vory old ekoleton, aut T think the 
sox may bo doubtful, but it is probally, om lower jaw's musonter markhiyga, 
ainals. ‘Tha forolead is vertient, bub porlinps abnoumally; dha yertox is oarl- 
nate, Globose type, 

xxiv, Shull of old woman, with five coing; ono of Valons, aud one of Constany T, 
Vint, ballshoped, chipped. Flat flint and Roman pottery, Womiy 156; 
tibia, rag 5 xndiny, By. Tower jaw nearly destroyed by watorawour,  Mlongutod 
typo, Y 

xxv, Man, prime of life, Frontal suture patent, 

xxvi, Pragmentary cranium of old person; hones of young porson of oihtam to 
twonty wrongly assigned to it. 

xxvil, Long eeledria, man primo of life. Lower jaw a good dual waturavorn, anil 
the long Lones lost, porhaps destroyed hy deeuy, 

xxvili, Infant 

xxix, Chitd, first dontition comploto, 

1 child, frst dentition complete, 1 infant, 2 mon, prime of Jifuy a old wen, 1 old 
woman, 1 oll, doubtful of which sox, prob. male, 1 young poraon, TR-20,. gy 
Do ties, counting xxvii as two, 

Marek 4, 1868, 

i, Skeleton of Ronano- British woman, adult, of gluboso typo, Hka No, xf af April, 
1868, Skull larger and moro strongly mindy Uh mont fuente slulls, and a nearer 
Approximation to mala skulls of same type, ‘Tooth considerably worn; no wisdom 
touth developed, Orthoguathons, with poxterioy sxayitial furrow. Fumo, 1602+ 
thin, 13-4 3 humors, 11-25 Htature, § fl. 810 in. 

adult womnn, 

Mureh 17, 1868, 

i, Shull, with Jong bones awl patullan, ef a very alrong young men, buried with frage 

*  monts of Roman pottory, black and ved, and undl, with wool adhortag to it, fam 
colin, Fomur, 185 5 humerus, 13-3. Skull, flat and broud, to bo reconstraoted. 
Tlyoid fully ossiitad. Tlongated type. 

it, Skull of old men, with femur, and tibine, and nails near head, Of olongatetl, fiat 
typo. Largo. Very large hones, Fomuy, 189. 
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ill, Shull of young woman, with long leg-bones and patellae; short stature; teoth 

cnrious ; and abscess in alveolar processes, Tongated type. Lower jaw all but 
* destroyed by water-wear, 

iv, Stull of adulé man. No femora; no lower jaw; carious testh. Skull high and 
long, but not delionte, though possessing transverse post-coronal depression, 
(Compare skull y of Sept. 1867, and skull i of March 23, 1868.) No fomora wero 
found with it; the skeleton having been thrown down in a, ' fall’ during the 
quarrying operations, 

v. Shull of young Anglo-Saxon woman, very much contorted and distorted by post- 
mortem prossuve, fond in a grave 2 ft. 4in. deop, avith six beads, some near head, 
some over chest, perforated, of various sizes, of blue spongy glass, striated con- 
contvically ; fibula on either shoutder of flat shape, clroumference gimped, and 
immediately within a circle of stamped round depressions, diameter, 1-3, of much 
tho same pattern, but not identical, nor of quite same weight a3 another fibuls of 
uncertain date and place from this cemotory; of quite different pattern from 
the two other sorts of fibulac found here, though of same general shape, flat, as 
fibulne of xiii, May, 1867. A skewer-shaped bronze pin, 4 in. on the left breast; 
& knife, in long, near the waist, For pin fastening shroud, seo ' Pagan Saxon- 
dom,’ p. 71, pl XXXYV. fig. 5 ; ‘Archneologia,’ xxxv. 477. The direstion of the 
grave was not quite that of the Romano-Rritish, viz. W.N.W, to E.S.E., but was 
very nearly this, runing, 23 it did, from a little to the north of W.N,W. to a 
little to the south of ES.E, There was some Roman pottery in tho grave, 
Animals’ bones, an’ ox tooth, an oyster-shell, and a flint. The skull and the other 
hones are much water-worn, But we can seo that the skull is small and short, 
that the nasal rose from a level with tho glabella, which was little prominent, 
though underlaid, ‘ug also the similarly low auporciliary ridges, by sinuses, ‘The 
parietal tubera aro fairly marked, tho minimum frontal diameter apparontly very 
small, 3-7in, though it may have been diminished by compression, the same 
minimani frontal being 3-9 in. in each of tho two other Anglo-Saxon womon from 
Fvilford, Tho interior of the skull hay tho smooth polished appearance charactor. 
istia of youth, Tho wisdom-tooth in the right half of the lower jaw is very small, 
and not at all worn. ‘Tho premolars aro also little used in comparison with the 
two true molars, though more than the third molar, Tho chin scems to have 
boon omurginnted unusually bolow, but to havo beon fairly pronounced, ‘The upper 
jaw, jridging from a amall portion of the right side, must havo beon slightly 
prognathous. Nono of the teoth avo carious, ‘Chore is copper staining on somo 
of the ribs, tho clavicle of tho left, and the humerus of the right side, 

viv Patterned urn. Probably a holy-water veasel, with characteristlo bosses. Found 
A little to the south of the gravo of Anylo Soxon woman No, vy. It was abont 
4in. from the surface of the ground with its top edgo, which liad escaped the 
plough; ita bottom was about 6} in. Close to this urn or holy-water vessol was 
®& mass of dnfant skull boncs, tho obikd having been about (before or after) the 
time of natural birth. Tt is possible that the diggera of the Anglo-Saxon woman's 
grave may have disturbed this urn in the process, and having broken the um 
may have reintorred it in fragments, and its contents apart from the fragments. 
A plain fragment, which decs not appear to have belonged to the pattomned 
fragment, was also found at some little distance from tho patterned urn and tho 
baby bones, And it is again posafble that the ohild may have been deposited in 
the urn,of whioh this Intter fragment was a part, But I incline to think this 
wag not the caso, a8 the child's bones do not bear marks of fire; and though the 
TGnan rule expressed in the words * minor igne regi? (Juv. xv. 140; Plin, 
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vii, 16) may not apply to an Anglo-Haxon intormont, theso hones may lave bulonged 
to vatill-born child, for which no wn would probably have boou used. 

vil, Ssull.aned some long bones, dapenfeat, af young woman, wikdom Leoth nob throtygh 
A plese of grey spongy pottory; no othor relied, Romnano-Brithile divaution, 
WNW, to 1,8,5, 

vill, Skul and long bones of child of 8 yoars, with two ptoues of Roman potlory, 

vill, Shull und some long bones of old haan, Skull both globose and clonyatod. 
Tamers reughoned at poing of origin and fortion of nueelos, 

ix. Skull and long bones of old woman (? very old man), with Roman pottery, Skull 
of typo of x, May, 1867, Femur, 16-33 Ubie, 13:25 humorusy 13-45 slaturo, 
sf rin, Lt is doubtful, F ihink, whothor this sal may not be a vory old nuts, 
Cho lowor jaw shows great marks of old ayo, Tho straight olnytcler point the 
othor way, Of ‘Sion’ type, . 

x. Shull with lony bones, of young woman, possibly Christian Anglo-Saxon, his skull 
was sont by tho mon, but without relies, ‘Tho typo xeon to ho that of 
Anglo-Saxon woman xiii, Moy, 1867, and of woman, 771m, Oxford University 
Musoum (sco p. 616, supra), fiom Helntingham. ‘ho wisdom tooth ava, though 
Utéle worn, very small in upper jaw. The jaw progouthio, Somo litte dowht ay 
to sox from slojo of forchead aud pnarivtes and Inyo imasividy, but, noarly aur 
tainly, fomnlo, Fomur, 1g in.; suture, g fl, Bin, (1 gt) by fy 65 tbla, rg 5 
fibula, t1-a; ulna, 833 roading 753 lunuorus, tog, he corvienl vertebrae, 
from 7th onwards, having hoon fmpactud file tho ditorfor poriphory af thy Jowor 
jaw, it is probable the head was reisod whon the oily was buried, mul hones that 
this may have Leon an Anglo-Savon Intorment, With his aleull compare steal 
57121), Royal Colloge of Surycons, which belonged to an Anglo-Siven woman 
from Brighthampton, and No, xiii, of Supt. a6, 1868, infra, 

xl, Strony young man, with long bones, Protuborance ou right parlalal, Tinted 
with nail, Wisdom tooth oither not onming ov retarded, Socom molars lite 
worn, Compare steull ix, supra, and vil, Soph, 1867. akon oct of grave by 
tho workman, as also No, x, 

s infant, 1 child of cight, 4 young womon, 3 old men, 1 adult man, a4 young men, me 
xa alulla, 

Murch 23, 1868, 

1. Young women, aot, 17-18, no rolled, Durtod de rave amma WANA. to TAS 
Good skull of modern woll-doveloped Huropemn type Copt. index, 7h, Thoighit, 
BM ghthy Rerneves, rg ies fone, rp hey cleats zing lang, peg tty lvoad, otra 
ouniforongo 19-6in, Compare skulls vil of Mopl, 867, and xt aul iv of Marvel ry 
1868, for somowhnt similar conformotion, Can thosy slats haye Iwlonged to 
Ohviution Anglo-Saxons? Sev p. 616, supra, 

Old women, skull and Jony hones, Ronin British dlveation, No vollow  Antures 
mutch obliterated, Mxoxtosos in antrum maaiave, [xtreme length of wlull, 7 ii 
The roots hed roachod into tty interior, Vertionl forehend,  Mlongated typo. 
Fomur, 13-3 in, 

. Ohild, with fxs pormanont molar nob Uhrewgh, ab a sort Uatanes fram dls 0 
fragmont of pottory, Romany-British, with it, 

HL Shull of strong adult man, with no tong hows, Of broad platyeephalio typo, 
Vooth small, confiderably worn, one onvigua, A nafl fond with bones, ‘She 
skull was Cull of ths soll molluse stehad ine actoule, 

» Skull with Tong bones, very perfert, of vory strong adult mia, fond with Rowan 
tile and Romono-Hritish pottery, Vomur, 188i; hanesna, 13-8 in, zepnding, 
o-ging; ulna, 11 in; stature, 6 ft. rin. Of globose typo. ‘ 

“1 young woman, ¥ old woman, 1 child, a adult mon, 7 § Hkulig, 


i 
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April 1, 1868, 

i, Young Anglo-Saxon man, lying with head at N.N.E. and foot at S.S.W., the very 
veverse of the compass-points held by the head and foot respectively of Anglo- 
Saxon xvili of Feb. 8, 1868, and of Anglo.Saxon women of May, 1867. The body 
was Uhrown down in the ‘ fall’ of the quarry, and was described as ‘not being in 
& grave, but lying ahove and at right angles to the other graves, There was 
a buckle 13 in, long on the pelvis (cf** Pagan Saxondom,’ p. §8; ‘'Tombeau do 
Chikleric,’ p, 234), and adhering to it some coarse flax fabric, as proved by the 
microscope, This akoloton hag the left radius and ulna bronze-atrined, and in the 
neighbourhood into which the bones were thrown o spear-head with a central 
raised ridge (like the asuagaye of the [Lottentots, ‘Pagan Saxondom,’ p. 10), an 
umbo, and a knifo were found. These latter the workmon thought belonged to 1 
ohikl, i, which oceupied a grave in the ordinary Romano-British bearing ; but it ia 
much more probable that they belonged to this skeloton, which had an Anglo- 
Saxon buckle upon its pelvis, and from which, in the wrench and jerk of the fall, 
the umbo and knife may very readily have been dislocated. ‘The diameter of the 
umbo was 6.2 in.; height, 2-Sin.; lesser circumference, t4-4in, There were four 
broad-headed rivets on the broad poriphery, with three eyolet-holes between cach 
pair, Its typo was therefore the ordinary one found here, This umbo was 
exchanged for one in the possession of the Aldworth family, The skull appears 
after reconstruction to have been of the platycophalic ovoidal Anglo-Saxon type. 
Cf, ‘ Crania Britannica, Plate XLVI, and plate added in desoription of Plate LX. 

i, Child, probably boy of about 12. ‘: 

ii, Shull of old woman, with Anglo-Saxon ornaments, such as ave desoribed p. 70 of 
‘Pagan Saxondom,’ and figured Plate KX XV, fig. 4; and ‘Fairford Graves, 
Plate IX, fig. 10; ‘Cran, Brit’ Plate XX, p. 5 ; and Brighthampton, ‘ Archac- 
olog.’ xxxvii, No. i, 38; No, xvi, in Ashmolean Museum ; and with fibulae such 
as me figured at fig.i, in Plate XVIIZ, ‘ Pagan Saxondom,’ as found near Rugby. 
Tho body lay in a grave running from W.S.W, to E.N.E., not an unusual bonving 
for an Anglo-Saxon hore. The grave was 27 in. deep. Staina of green on loft 
clavicle and right 1ib i,, the pins on the ving having been on the left shouldor, 
and tho fivulac ono on cach shoulder. Tho fibulao aro similar, also, to the two 
figured by Mr, Akerman in the ‘ Archacologia,’ vol, xxix. Plate XI. figs, 8 and 
9, a4 found ab Long Wittonham, 

ii, Shull and fomur and patella of old man, dug out of a grave with Romano-British 
bearings, nud from under an urn, ifs, containing burnt bones of an adult, A 
nail was found in the gravo with this old man, Skull eminently globose. Femur, 
18.8 fn.; stature, § ft, 11 in. Lowor jaw nearly destroyed by water-wear, 

iis, Urn not reconstrnoted, plain, containing adult bones. It had a fint stone on the 
top of it, 

iii, Plain wn, with two bosses each on opposite sides, not pushod ont from the 
insido, but stuck on to tho outside, containing burnt bones of an adult. 

iv. Mun past middlelife, Skull of globose type, with some of long bones. In a very 
much deeper grave than usual, 40 in, deep, in waual Romano-British direction, 
from W,N.W, to E.S.E, Many nails in grave with the bones, with wood, 
probably oak, adheront. A fragment of old Roman pottery, the bottom of an 
urn, in grave, Fomur, 18:18; tibia, 14-8; stature, tr, 

y. Skull of child, 64 years old, with tivo amber beads, Came from last grave but one 
on vight side, ax did alec the ukeloton No, ix, which had a coin with it, and also 
osteophytes internally in skull. 


« 
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vi, Shull with a few broken long boues of oll woman, vary Uke a modern Swi aku, 
768 Vi, in Oxford Musuum, with a coplatio index of 8a, The oblique dip ayay 
of tho postorior half of the parictal makes its distinctive character frum tho 
Anglo-Saxon xilt of Moy, £847, and the akull xiv of Jon, 16, 868, Ht is shortor 

* and broader than tho River-bod type, bub its longitudinal ara has the ase 
contour, Again, No, vi of 1867, with cophalic index 79, resomblos it very mudh, 
aud by vi of May, 1867, wo puss to vi of Kupt 17, 1867, with cophalic index 78, 
and to the fomale skull or calvaria xi of April 1, 1868, xtit of Jun. 1g, 1868, 

vii, A chilis skull, romovad hy the men, Tirst dentition only, 

vill, Young women 25 fo 30, skull ant long bones, found near child wilh two andor 
beads, Skull of Romoano-British, elongated, coronally-connivioted typu. Rae 
*Oranin Britaunion, Plate LVILL Wisdom-tooth not through tho gum, though 
the orista iy anehylosed to tho Hium, 

ix, Shull of woman 25 to 30, found with a coin which f4 lost, and in Jast grave but 
one on right side, whenco came tho child with the two amber heads. Ostaopliytes 
on innor gurfaco of skull, Jomur, 16-5 in; tibin, 14-6 in,; alature, § ft. a in. 

x. Fragments of skull of old person, probably female, No history ; found in fll? with 
fragments of Roman pottery; skull of platycophalio type with the posterior 
sagittal ‘yainure,’ supposed to characterize Colts and Soandinuvinna, See ‘lull, 
Soo, Anthrop, do Paris,’ 1863, p. 3193 1864, p. 283. Internally, in oorrexpond- 
ence with this, id a vory duop furrow for tho longlindinal ainna; showing of 
course tint the battom of the bio furrows outside and inside Lho skull corresponds 
ton Lino of avrosted growth, and that tho wkull has grown out on efthor side in 
lines of tho partetal tubora, to fit italf to the growing brain, tn other aleulty, as 
for oxample skull No, ii of March 23, 1868, this poriotnl vallounla on tho 
oxtorlor correspond with rnised ridgo along tho ling of tho longitudinal sinus, 
Soe ‘Jour, of Anatomy and Phys,’ ili, 253, 1868, olko Article aiil, p, 159. 

xi, Shull and lony bones of old woman? from oxtromo right of quarry 5 of globowe 
Romano-British typo, rosombling sleull No, vi of Sopt, 1867, mud vi ot April a, 
1868, nud vi of April, 1867. Fomuy, pg ing wintry, 4 fl. 6 in, 

xit, Child with feat sot of teoth—romoved by mo. Romano British diveotion of grave, 

2 old mon, 2 adults 24, F young mm, T boy 12, 3 children, 4 old womon, 2 young , 
women, =1§ bodios. ; 

Seplember a4, 1868, 

ho oxeavations ou thin day wore onrried on 

upon two patuhes of ground whieh My, Ald+ 
worth hal observed to have stronger and 

r greoner corn growhys upen thom than was to 

A Koy of Roman type Pa ee he secon cioerlicns-” Ghent qutition of the 

i. Stag'sehorn hay pin. + s+ | honew of tho domeatio animali, oxelustyo of the 


iti. Bronvo ving. 6. ee horse but invluding tho doy, were tinund, lo 
iy, Two knives... . 6). . 4 gothor with the artloles speelfied and mumberad, 
Ve BpOOM a ee Ea ee No Trin romains wore observed howover, 


‘Choso apols appoor to have been tho rnblish> 

pits of gone honse of a person of eonddorable 

wealth, an ‘oynes’ Meo Penraon, ‘LListory of 

Muglond, i. 45 ¢ wt Couto, * Nuslaoted Haot in 

Unglish Listory, pp. goss, oft. in laa, 

vii, Uoin, Ono of the many cofns imitated from Roman originals in gth and 6th 
conturicd, Vury comnion in Engle, 


vi, Ooin-shaped Kinmoridye shale 
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vili. Pottery of very many patterns and degreas of fineness, from vory fair and fine 
Samiau down to very coarse waro, Some of both bestudded interlorly with 
particles of silex ; some with pattern very like that of the Anglo-Saxon wa. 
Seo Bruce, ‘Roman Wall,’ p. 438; A, Corbet’s ‘ Uriconium,’ p, 63. : 


September 25, 1868, 

ix', Anglo-Saxon girl, with two plain bronze fibulas, in a grave from 18 in. to 24 in, 
deep, lying oyor Romono-British woman (xvii5 of Sept. 26, infra p. 648). The 
skeloton’s uppor half ran from W.N.NW. to E.S.E,; but tho lower half of the body 
was twisted at an obtuse angle to the uppor half, and lay from N.N.E, to 8.8, E, 
This distortion probably accounts for the displacement of one of the fibulae from 
the right shoulders on to the manubrium sterni, Tosyards the lower end of this 
grave & beautiful coin was found, Byzantine, 4th century, Decentius, Many 
Dones brought of a child of 9 act, Tor the view that mon had only ono fibula 
and women two, seo L'Abbé Cochet, ‘Tombeau de Childeric,’ dd. 2, 1859, 
p. 228, Can this distorted position correspond to the ‘contraction from the hips' 
dosoribed by Canon Greenwell, at Kirby-under-Dale, Times, 1841 ? 

x1, Sheleton of a child, 12 to 14 months, from a grave running from W.N.W, head to 

+ IS.E, foot. The depth of skeleton was 23 in, 

xi, Sheldon of ohild, 6 to 7, found lying immediately above xii‘ in a grave with 
Dervings W. for head, I. for feet. There was a large stone at its head, and in 
the grave were three pieces of Roman pottery, one beautifully patterned, and a 
horse's tooth, ist true molar just coming into place, Could this ohild have 
beon a Christinn Anglo-Saxon ? 

xii, Skeleton of adult male, probably 25 to 30 aot. lying underneath preceding 
skoloton, head at W.N.W., feet at E.S.E, Femuy 19-2 in.; humerus, 137 in, 
Globose Romano-British type. Stature, § ft, 10 in. 


Soptember 26, 1868, ! 

sili!, Skeleton of adult woman. omur, 16 in.s stature, g ft. Tn a grave ranniug 

from W.N.W, by N.W, to B.S.E. by 8.5, its depth being 35 in. to stone which 

was under the back of her head, Tho vertex of the head was horizontal, the 

frontal norma looking £5.15. and the vertebrao of the neck being underneath tho 

base of the skull. ‘Tho head of the humorus was 2 in, from tho skull, No relics 

nor traces of nails in this grave, Possibly a coffinteas one. Wlongated type, A 

number of shards wore with this skeleton, but I think it mny have heen an 
Anglo-Saxon woman, such as No x of March 17, 1868, 

xiv3, Sheleton of young man, Femur, 17.6 in; stature, § ff. 4-4 in, The skull lay on 
its right side, in a grave running from W.N,W, to 1.5,E, of 36 in, deep, without 
pottery or nails, Elongated British typo. 

xv, Shelcton of old man, Fomur, 17-19 in, ; stature, 5 ft. 7-6 in, From a grave 
running from W.N.W, to E.S.5, 32 in. to top of skull, which was lying on its 
right side, got raised, Tho lower jaw a little on one side, not, however, so much 
ag tho head. A stono 9 in, long, § in, across, and 34 thick, was 80 close to the 
forohend ns to render it difficult to think a coffin could have been present, 
Tongated British type. ‘Vory fine skull, nearly of samo sizo as the largest skull 
of the Dinnington series. Soa ‘Journal of Anntotay and Physiology,’ vol. iif, 
DP. 253, 1868, also Artlelo xiii, p. 160, 

xvit, Shelefon of old man. Femur, 16.3 in.; stature, 5 ft. jin, From grave of 
same direotion and depth as others ; no nails, but some fragments of pottory and 
‘marks of burnings,’ Elongated British type. 
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XVII, Skeleton of young woman, onlorged River-hed type. Femur, 16 2 tn. 7 stuture, . 
5 ft. ain, Brom a grave running NNW, by NAW, at 3G in, deo, ono ont 
deeper thin tho Anglo-Saxon girl's grave No, ix! of Hop, 2g, wader which it mun, 

. There was a large stono closo to Uho forchend, ‘Tho head was on ity loft side, 
looking slightly upwards. A large fragment ef tho vim of an ma was foul 
botweon tho loft os immeminntum snd sacrum of Ua skulolon, A. mall nodl was 


algo found in this grave. 


September 28, 1868, 

xviii, Skeleton, roported by men by whom it was taken out as having bean discovered 
in lovolling the ground and smoothing the inequalities caused by the excavations 
of Friday and Saturday, Sept. a5 and 26, and as having boon in a grave of Kamo 
direotion as, but of much less depth (viz. only 18-19 in.) than, the othor graves, 
It was ‘lying with its faco downwards, ay alse its log bones; and was found 

* with two pieces of ivon, and also a knife. Ono of the piceos of iron reached from 
its right olbow to its shouldor; the other was between tho hip bono and tho 
bottom of tho grave. ‘Tho knife was undementh tho fame, about tho middle of 
the body. ‘Lhe picco by tho arm was a long piove all joined in one,’ Probably 
buried whon bearers druak. A coin was sont with this skeleton, Not voritlud. 
(}Postumus) Young (fmiddlo aged) Anglo-Saxon man of broader huat typo, 
many carious Leoth, bones mach water-worn, oni, 17:8 ing stature, § fb 73 in, 
Tad reeoived and vopnired during life & severe jujury on left frontal and both 
paviotuls, 

xix, Shull with one lony bone, tho Imorus considorably worn, the reat decayed or 
wator-worn, ag nso tho lower jaw. No relics nor ivon. Tn a gitvo of kine 
direction as preceding, and ax tho Romano-DBritivh grave, bub desper, Of 
clongated Romuno-British type, Old man, 

xx, Ohild. Tho long bons nob brought, having eon beneath the growhng orop of 
turnips, Tinst dontition in placo, 

xxi, Bones of infant about time of birth, talon out of & yrave about 18 dn. doep, and 
of ordinary dircotion, WN, W. to 1.5, 


TABULAR VIEW OF RESULTS OF OSTROLOGIOAL INVESTIOALLONS, 


I, Wable of Skulls and Skeletons Mustrating the several Types and Nationatitinn 
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4, Mavolt 27, 1868, 


bh oon AB. 


1, Muti, 04, 1864, 
yaw 


ve mo, oH, 

v. Spt, 1867 ? ALS, vith, Apn, 1,"1068 
til, Maral 23, 1869, * Hepbs a6, 1808 
ax, Repl a nih xiii, Repl. a6, 1808, 
xi. Mar, 17. 1868 PA. B. 


xix, Sopt. 28, 1868, 
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iia and Ruiti- 
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trated by— 
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ish, skulls of th 


ho‘ Wohberg 


type and strture § ft. ros ins 


Anglo Saxons with rolics » « 





— 


; 


CEMETERY AT FRILFORD, 


ia 1, pri, 387 

1867. 

Pan coffin, 1867, 
xxiii, May, 1867. 

Fob. 21, Ta, 
March 23, 1868. 
Sept. 25, 1868, 
March 17, tg 
March 14, 18 

|. Kopt. 186; 
iti, April 1, 2 






xix, Fob, 8, 1868, 


{ 3 Male cranta 
there nyo | 


there ave 3 Male cranta . 


Female evanta we 


Malecrvanta 6 6 6 


AMales—Bones impenfict . 


Chih . 6 6 we 


1. Female era. 
nium, of siza es ~ 
res! responding. 

te variety of 
Hlobose type. 


8, Female cra. 
nia, of smaller 
size, and of 4 
type which may 
hho called the cn. 
larged — ylver-bed 
type, with 7 sko- 
Tetons avoaging 
4 feat os inches, 
avo represented 
by— 


2. Female cra- 
nia, ofa small size 
and a type which 
anay be spoken of 
ng the cylindra. 
cephatie river-bed 
type, with a mean 
stature ofs ft, are 
represented by—~ 


gHemale crania. . 
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IL Numerical Tadle. 
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Oldman... 
ial women. + 6 
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Drn unt . 
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March 4, 1868, 


viv April, 1867. ° 
xi. Anil r, 1868, 


vis 

Sept. 1867, 
xvii, Sept. 1868. 
xii, Jan. zg 1868. 
xi, May, 1867, 





di. Sept. 1867, 
iv, Jon, 1868. 


v. Sopt, 1867. 
iv. ati % 1868, 


Xe ae 1) 1868, 
xiv. Fan. 15) 1868. 
i, Mareh 23, 868, 


i, Esaden coffin, 1867, 
xiv. Alay, 18 isp 


i Nov. 186, 
xii, May, 7 . 
v Hate 7 1867. 
ii, April x, 1867. 
ix, Sept. as, 18 8, 


xvii. Tob, 8. 1868, 
i, April 1, 1B6B, 


xvill, Sopt, 28, 1868, 


v. Mny, 1867. 
iv. Sept. 1867, 


y. Aynil 1, 1868, 


oe et 
D labe 4 
es oa ft 
Sorayes 
rae 
os} 
. a 
ot 
babe ar 
a 
ee 
are 
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sionlly, and the jomale 
in only’ ono instance ap 
protching tho Imger mute 
oyanla in dimensions. « 


{ 


Mon. 


Wouwn 


Men . 


Women 


Mon. 


Women 
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that of puborty 


qo cliilian + 
a5 ald mon + 


ryolt women. 


1g young worn 


Of which 123 thers are Ah 


yours men 
lddlo-yged men. + 
3 mlddlorngoil wonion 


a old porsone of undeton aitined now 


4 JOULE Persons Of Undytel MIO HOX 
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Tun utapenatt 


cere) 


otal. ay 


Ofwhtoh ug ~ 


4B nro mon. 
35 tro Womurs 


TIXED POINTS TOR ARGUING AH TO DADE AND NATIONALLY 
OF Hit SKELETONS FOUND Ale FRILIPORD, 


f Ooina. 


Tu teadin cagin No. i, don, 1867, five ootis, of which one was a coin uf Conntantine 
tha youngur, ono a con of Valons, one a coin of (ratian, 
In the leaden enfin opened by J. Y. dhurman, Hsy. JAS A, Oot, 2864, and alao ta ong 
of tho graves oponed by him at tho samo time, a coh of Constantine 4. wa 


found, 


In tho point whore graves xvii and xvlil of Jan. 20 and Jeb, 8, 1868, inlerseatod, a 
coin of Constans was found. Possibly acoidentally fallen ine 


. 
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With skeleton xxiv of Feb, a1, 1868, an old woman, of the elongated oval Romano- 
British or Celtic typo, five coins were found, of which one belonged to Valens, 
and anothor to Constans I. * 

With ehuld ix of April 1, 1868, a coin was found, which is lost. 

With skeleton iy Jan, 9, 1868, of a very old woman, of small cylindrocephalic type, 
threo coins wore found, which could not be identified, 

In tho grave (but towaida tho lower end of it, whither it may havo found its way 
accidentally) of the Anglo-Saxon gitl No, ix of Sept, 25, 1868, 1 Byzantine 
fourth-century Decentius, 

In the Roman rubbish-heap, examined Sept 24, 1868, a coin was found, ono of the 
many imitated from Roman-originals in filth and sixth centwies, Very common 
in England, 

With tho skelelon No. xviil of Sept. 28, 1868, » coin was sont, Postumus (2). 


II, Relics. 


Arms and ornaments, Lower jaws iv of April and May, 1867. Reported to have 
been found with an wmbo No, v. 

Skeleton No, x il of May, 67. Anglo-Saxon woman, Was found with fibulao and 
bends, 

Skeleton No, v of March 17, 1868, Anglo-Saxon woman. Was found with fibulae, 
beada, and pin, . 

Skeleton No, ii of April 1, 1868. Anglo-Saxon woman, ‘Was found with fibulao of 
Midland countica type, with scoops and pickers on ring, and with a knifo, Bub 
geo ‘Further Researches, Long Wittenham,’ ‘ Archacologia,’ xxxix, Pl, XI. 
ps 142. 

Skeleton No, iv of Sopt. 1867, Anglo-Saxon man, Was found with an umbo anda 
spear-hond, 

Skeleton No, xvili of Bob, 8, 1868, Anglo Saxon man, Was found with an umbo, 2 
apear-head, a knife, and some Roman tiles set round hia grave, 

Skeleton No, i of April 1, 1868. Was found with an umbo, o spear-hend with a 
contral raised ridgo, a buckle, and a Inifo, 

Steleton No. v. of a child, April 1, 1868, Was found with two beads, not spherical, 
and therefore probably Anglo-Saxon, 

Skeleton No. ix of Sept. 25, 1868. Anglo-Saxon girl, Was found with two fibulao. 
A coin was also found towards the lower end of her grave, but may have fallen 
or worked its way into tho grave without any intontion on the.part of the burying 
persons, The coin was a fourth-contury Byzantine coin of Decentius, 

Skeleton No. xviii of Sepb. 28, 1868, Anglo-Saxon man, Was found with the fneo 
downwards, and with two picces of iron, probably remnants of a crushed umbo, 2 
knife, and a coin, which was considered as probably of Postumus, 


IIT. Urna. i 


Plata wa, iv of Tan. 25, 1867, containing bones 
; . of a child, 2 to 3 years old, 
D) AnpploSnans sesso Patterned urn, xvii of May, 1867, containing bones 
‘ of child before second set of teeth. 
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Main we, xviitof May, 1867, containing bones 
of person Tefors aye of puberty, 
* Pattancd wn, ix of Sept. 1867, continuing Lenox 
of child andor & years of mye, 
Plain urn, tits of Jon. yg, 1868. vontaivtig bones 
of child fiont 5 to 6 yours of nga, 
Main urn, vi of Jan. 1g, 1868, containing bones 
1. Cromatio. 2. 6 of child from g to 10 yous of nye. 
Plain wa, xvi of Jan, 20, 1868, wnoponed, 
Plain wn, iit® of April x, 1868, eontainhig bones 
of adulé, 
Plain wer, with two bosses, 1 of Apul x, 1868, 
contuining bones of adult, 
Fyagmonta, with bones, wore found Soph. 1869. 
and Deo. 41, 1867. 
Pabtorned vossel in British Musou, of duo 1864. 
Patlorned fiagmont, figuied Plato t, found Sopt. 
2. TIoly Wator Vessols (2) 1867, 
Vattorned fragmont, Ayured Mato 1), found Mach 
17, 1868, No, vi, 
| A Roman voxaol was found purfect at bottom of 
ey et ono of the walla. , 
vi of Sopt 1867, wulor umn No, ix, 
iy of dan, g, 1868, undgr urn No, ti of Jan, 8, 
iv. Skeletons found under wns 1868, 
iii of Apuil 1, 1868, ander mn No, i? of April y, 
1868, not reconstrucuod, 


xvi of Jan. 20, 7868, wan andor Anglo Saxon min, 
v, Skalotona found uncer otler ( xviii of Bob, 8 


skolotons, whioh aro identi+ 
flablo by thor rolicy 1. ( 


ii, Roman. 


xvii of Supt a6, 1868, wos undor Anglo-Saxon giv, 
{x of Hopl. 28, 1868, 

Sev also No. 3 (xxxvil), of Tan. 20, 1869, found andor Anglo-Saxon wontan, xxxvill 
with filulao, Nowa (xviii) of dan. 6, 1869, found andor Anglo-Npxon wonnn, 
avit with Abules, both of which ave in tho Oxford University Masui, as wep 
No, Mif 4 of Septomber a5, 1868, p. 647, stan, 


XXXV.- 


FURTHER RESEARCHES IN AN ANGLO-SAXON 
CEMETERY AT FRILFORD, WITIL REMARKS 
ON THE NORTHERN LIMIT OF ANGLO- 
SAXON CREMATION IN ENGLAND. 


Tux first discovery in the cémetery at Frilford, subsequent to 
those already recorded in the ‘Archeologia,’ xlii, pp. 417-4985 
(Article xxxiv), was mado on March 22, 1869, when a leaden coffin 
was found, containing tho bones of a young woman, with a toilet 
comb! af the right of the back of her head, This brings the 
number of Jeaden coffins found at Frilford up to five; one of them 
has already been figurod in ‘Archeologia,’ xlii, pl. XXIV. figures 
7 and 8, 

The second was the discovery of some fragments, which, when 
fitted to the three fragments found in September, 1867, ono of 
which is figured in tho ‘Archwologia,’ xlii, pl. XXIIL fig. 2, p. 423, 
make up the largor portion of what is often called a ‘holy-water 
vessel,’ The fingments of Soptember, 1867, were to my oyes so 
distinctly Saxon that I had one of them figured, and the unexpected 
discovery of the remaining fragments enabled us to build up the 
urn shown in the annexed woodcut. I imagine that a plough’s 
coulter had knocked out the first discovered fragments. No burnt. 
bones were found quile close to the urn, but one fragment was 
found a little way off 2. 

This reconstructed vessel may be compared with vessels of some- 
what similar shape, and possibly similar purpose, found in Roman 


1 For difference batweon toilet and other combs, sec Anderson, *Proa, Soo, Ant. 
Scot,’ Juno 10, 1872, p. §§1, and woodont in loco, 

1 The fragment, which with a triangular apex pointing upwards, occupies about 
the middle point in tho front upper border of the urn figured above, is the same 
fragmont which is figured with its apex pointing downwards, pl, XXIII. fig, 2, 
*Avolinoologin,’ xlii. 
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comelories, for instanes, ab TTardham, Sussoa, as figured by Pro- 
fessor W. Boyd Dawkins. But urns more similar atill have hoon 
found in many ‘leutonie cemeteries in England, as well as in France 
and Germany, 

May 3, 1870-—An old Anglo-Saxon woman, with twoevers 4, 
knifo, motallic button, and small metallic omament ab head of 
humerns; largo stones set by tho sides of the gravos, as deseribed 
in‘ Arehwologiay le. p. 4383 but no nails. Depth of grave 2 feet 
Gin,, direetion north-west to south-east, Abundance of ehureoal in 
tho grave; arms extended, patelle iz sifu, ‘Nbiw platyenomic. 





Anglo-Saxon mn, Frilford, Seale  Hnear, 


May 3, 1870,.—LTyagment giving about threo-sevontha of the 
cireumforenco of an Anglo-Saxon tholy-water vessel,’ ar, perhaps, 
rather of a rudimentary represontation of eramation wn; found 
near the hones of a young person. ‘This vessol has tho charactoriatic 
German angular projection round its body, the vandyking and the 
stamped pattern, &¢,, which wo ae fumniliny with in wns of larger 
size intended for the reception af burnt bones.  Tts small sige, 
as well as the faeb that many seh vessels have been found with 
buried bodied and without any bony contents, shows thi, this 


4 Sussex Archacologioal Gollactions,® vol. xvi, p> 6a 

? Por Gyures of similar tweozma, soe Lindensohinil, * Altertitimery Ul, i, Tt. v. 
Taf vi, whero they are said to bo found usually in men's graves, litt sometimes in 
women’s, Neville, ‘Saxon Obseyules,’ pl. 10; Covhet, ‘Normandie Xoulorratues’ p. ate 
pl. VIL. fig 35. 
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vessel cannot be considered as a cinerary vessel’, Cochet, in his 
‘Arch, Céramique, p. 13, explains what he calls the mystery of the 
custom by the oflen-quoted passage as to holy water from ‘Duran- 
dus,’ vii. 35, 37. I think this passage of little weight’, considering 
that Durandus lived in the thirteenth century. Tincline to con- 
sider these vases, another example of which, from Inslingfield, is 
herewith figured, and which sometimes have been, as at Sclzon, 
found 10 contain combs, shears, beads, fibule, flint and steel, and 
bronze rings, in facet everything that an ordinary cremation urn 
docs contain oxcept the bones, to be rudimentary representations 
of such cremation urns, Solemn occasions are tenacious of their 
symbols, and will hold to them or keop hold: of them in miniature 
when they can no longer maintain them in full proportions, The 





Iyagmont of Saxon urn, Fiflford, Saxon urn, Iaslingfield. 
Some } linear, Scale } Hnenr, 


wide range over which this diminutive representation of the Iprger 
Germanic nn has been found is another argument in favour of my 


1 For tho gteater finoness of workmanship in these amallor vessels, see Kemble, 
‘Tlorne Teinles,’ p, 225; Ronoh Smith, ‘Collaot, Antiq,’ iy. 161-196. 

4 Tt was thus as given by Cochet 1.o,: ‘Corpus ponitur in speluncd in qui... 
ponitur aqua benedicta ... Aqua benedicta ne daemones qui muttum eam timent ad 
corpus accedant: solent namque desaevite in corpora mortuorum, ut quod nequiverunt 
in vita saltem post mortem ngant.’ Cochet’s own words aro: ‘Tous les oimetibres 
Mévovinglong et méme Carlovingions que nous retrouvons .. . montrent toujours aux 
pleds du mort tm vaso vide dont les hommes d’aujourdhui nous demandont le sons et 
Je mysttre, Nous croyons l’ayotr trouvé dans la pidté naive et grossfdre, peut-dire 
mémo matdrielle ct suporstitiouse, do nos phies, Nous supposons done, non sans 
fondement, qu'ils auront mia dang co vase une car sacrée préservatrice det obsessions 
eb des posscasions ddmoninques si fréquentes chez les viyants et dont Jes morts no leur 
parnissaiont ni exempts ni affranchis.’ 
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view, which is based upon the reeognition of an noknawledyed 
tondeney of tho human mind ax opposed to a view whish enn only 
appeal to a suporstition of probably much mere limited geographical 
rango!, A somowhat similar vessel, both as to size and contour, 
from the Ohorpfalz of Bavaria, may be found figured in! Die Samm- 
lungen des Gormanischen Museums,’ Niwnhorg, 1868, p. 67, 

May 23, 1870, tii; May 23, 1870, vii.—Skeloton of old Romnno- 
Briton lying in a grave such as doscvibod in ‘Arehwologia, xiii, 
ps 422, undisturbed 18 inches below skeleton of a young Anglo- 
Saxon, ob. vbout 17, with umbo, spear, and knife, 

May 23, 1870, iv b; May 23, 1870, iv a.—Skeleion of old 
Romano-Briton, buried with collin, lying from 4 fl. 7 in, below 
skeleton of old Anglo-Saxon woman, lying in the contracted 
position without any relics, and, indeed, with disproof of any 
coflin, with two cruciform fibula, a shroud-pin, an iron ring, and 
a knife’, 

Tn both cases the long axis of the upper grave formed more 
ot less of a right angle wilh the long axis of the semi-oriontod 
lower ono, ‘This shows that tho burials could seareely havo heen 
simullaneous: for the othor conclusions which ean be based upon 
the finding of two skeletons, verifiable as Saxon and Romano- 
British respectively in tho relation specified, see my provious 

1 Tor tho gonoral literature, sao Cochot, ‘Aroh, Cdr! pr, sbiyno oftatay | Nore 
mandio Soutorraino, pp. 199, 2673 ‘Jin Sune Taftrioury,’ p, 630; “Lombeau de 
Childorlo,’ p, 391, ibiquo oitata ; Alcerman, ‘Rexonrohes ab Hong Wiltonliam,' Arahino 
ologin, xxxvili, pp. 312, 346, 382 (note), 340, 33% 442. 3694 PLAX, fly ay Vagun 
Saxondom,’ pl XX1T, whore an win # in, high dx denuribod as containing iwaozots, 
shonrs, comb, and knife, though {6 is nob stale whothor my bones wove found init or 
nok. Sco also * Inventorjum Sepulohrale! 1856, Introd, p. xxvi, aud Novitlety Savon 
Obsoquics,’ p. 9, whore varvoly like these mie md to have bem vory froqnontly, tu 
rogavda tho entire wunthor (viz. threo or for tims out of twelve), fond with Infinit 
akolotons, and to have been fom either ab head or foot, ‘though in the grave of an 
adult two small vases wore found, one on cach sido of tho former” Chis Qiflorency 
in placing seems to mo to favour my view a4 above abated, ‘The Solvon vasea wore, fb 
dg true, or nenrly always, at the feet, and thoso found in tho Jronch tatormonts of the 
samo potted, always, according lo Coohot, Lo. Bul ab Iallitatt (suo V. Savken, Das 
Grabfeld von Mallstatt,’ 1868, ». 107) the position of these vaseq was aonb vartablet 
“Datd sianden gio zu reohton, bald zur Hulon Suite dea Skolottes, nebo dem Kopfo, 
hoi dom THufton oder zu don Wissen, hol Vorbronmungen in der Regol nohon den 
Beantreston, selton anf donselbon? 

? Theso four slolotons, with the relies accompanying thom, wore prosonted to tho 
Oornoll Univorsity, Tthaea, United States A moro dotailed acuomt of theay objeats 
than that given above may bo found in tho ‘Reginter' of that Univorsity for 1870- 
1871; PP 50-5 f 
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Memoir on Frilford, Article XXXIV. It is worth while noticing 
that this Anglo-Saxon woman was 5 ft. 5 in. in height, an instance 
of what is said to be usual, but what I have found to be by no 
moans invariable, viz., an equality, or an approach to equality, in 
the stature of the German women and men?!; next, that her skull 
was found five inches above her sternum, three stanes having been 
placed underneath it; and, lastly, that the knees were at a higher 
level by several inches than either the ankles or the hips, besides 
being, as the statement of the body having been in the contracted 
position implies, out of the line of the long axis of the skeleton. 
These points are not ordinavily found in Christian burials. The 
arms were, however, crossed, and the hands folded, inwards, as was 
often done in such interments; with which, again, on tho other 
hand, this Anglo-Saxon burial appears to have contrasted in the 
body’s being turned somewhat on to the left side, a point which, 
from the crushed condition of the skeleton, lying only about 2 foet 
from the surface of the ground, it was difficult to make out. 

The question now arises, Were such non-orionted, contracted, 
shallowly interred, but relic-provided, bodies, the bodies of heathen 
ov of Christianised Saxons? Mr. Kemblo’s dictum, ‘ Horae Ferales,’ 
p. 98; to the effect, that, ‘if there is any equivocation in the matter, 
it lies the other way; a fow half-convorted Christians may for 
a while have clung to the rite of burning, but no Pagan Saxon was 
buried without it,’ is well known ; but I am of opinion that this is 
one of the fow mistakes which Mr, Kemble made. ‘This ono mis. 
tako of Mr, Komble led him logically to a conclusion to be found 
at p. 230 of the same valuablo work, the ‘Horace Fornles,’ in a 
vomark printed from the MSS. left behind him, Speaking of the 
xarity of Saxon ums in Scottish Museums, one from Bachan, to be 
seen in the Museum of the Antiquarian Socicty, being specified ns 
the only one he know of, My, Kemble romarks, ‘If they (Anglo- 
Saxon urns) should turn out to"be very rare there (in Scotland not 
morely in Scottish museums), ib would be evidenco that no very 
important settlement was made there by the Saxons before their 
conversion to Christianity; a result which history seems to bear 
ont Tt was, in fol, Christianity which united the Saxons suf. 
ficiently to make them capable of acting ex masse against their 

1 Tov figure of a skeleton with skull similarly raised, seo ‘Grabfeld von Hallstatt,’ 
tob. fil fig, 4. 
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neighbours,’ Without rising any objection fo tha view which 
would assien the tondoney lo attack ono's noighbours ex wasso to 
thg religion which is ordinarily said, and by members of the Society 
of Prionds believed, to teach lessons of peace, T would renmet, that 
history does not scom to me to bear oul Mr, Komble’s view, and 
that the finds in many unmistakeably Tontonio burials hy inter 
ment scom {a me to sugpost the idea of heathendom hy holy 
shallowness, their want of orientation, their possession of seaulur 
relics, and by tho frequoney, especially in the north, wilh which 
tho skeleton is discovered 10 bo in the contracted position, Tu the 
cnse of Kent, tho great saliont facts recorded hy the historians as 
to the conversion of Asthelberht are almost or even quite as in~ 
disputable as tho facts of the ‘Inventovium Sopulehvale? with 
regard to the comparative rarity of cromation wng in that earliest 
to be founded of Saxon kingdoms, It is true, as My, Komble him~ 
self has shown (‘Tornoe [eres p. 91), that cremation urns avo 
not entirely unknown in ‘Toulonie eemotories in Kent; It no 
one can doubt that this comparative rarity in that locality, whon 
coupled with tho fnets that Kent was sufficiently powerful and 
thickly peopled for tho Irankish King Charibert to give his 
daughter to the King of Kont, and that this King dithelbevht, 
and, by consequence, most of his Court, were nevertholess heathen, 
shows that a Saxon population, al all events whon firmly estab. 
lished in a country, could give up cremation before taking up 
with tho teaching of tho missionaries, 

The drawings which J lay belore tho Society! ropresent a num 
ber of urns lvom x Saxon eemotory ab Sanelon, eo, York, a village 
a little south of Markel Weighton, ind the oneo holler known 
Goodmanham, These wns, the acquisition of which T owe to the 
kindness of Charles Langdale, [isq., of oughton Wall, mark, as 
T believe, and as far ag is Known, the vorthorn limit of oremation 
as practised to any considerable extent by Tentons in the north of 
England. Bul, jittlo? as we do know of tho history of the Con 
queat of Northumbria, wo have some reason for holioving that 
AMA fith was an unbelievor, and thal by his great vietory ub 
Dogsastan in 603 a Pagan Saxondom was established under his 


+ Thoso drawings wore reproduced in tho ‘Arohavalogta,' plato xxxiil, 1879, vol, sly. 
2 Vor stutomonts ay to Unis littoncay, sou Stubbs, ‘Constitutional Uixtory,' p, 614 
Sreoman, ‘Norman Conquest,’ i. 25, 26. 
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rule from the Humber to the Forth, If A&thilfrith was a heathen, 
such no doubt were his followers; and, if the whole of Northumbria 
was heathen in 603, its two component sub-kingdoms of Bernjeia 
and Deira were, ib cannot be doubted, at least as pagan for the period 
littlo short* of a couple of genorations which intervoned between the 
date of the battle of Degsastan and that of the landing, before a.v, 
547, of Ida tho Flame-bearer at Flamborough Iead, The bones, 
however, of the unsung heroes of these wars have not previously 
been found in cremation urns, at lenst in any abundanco, though 
contracted Teutonic burials are common enough betweon the two 
latitudes montioned, 


Tum 
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ON THE TUREE PERIOLS KNOWN AS TITE TRON, 
TILE BRONZE, AND TI STONE AGES. 


I morn that in the observations I am about to submit I shall 
mako plain the differences which havo enabled antiquaries to divide 
pre-historic times into two principal divisions, namely, the Stone 
and the Bronze ages—and te draw a tolorably sharp Hno of 
demareation between these periods—and the Iron age, in which 
wo ave now living, and to which tho interment examined this day 
in Oakley Park belonged, 

It has beon said yory truly that ‘Tues divisions dos Cwos, dos 
objets, dos scionces sont Ia source la phis commune dos orrours do 
Vesprit humain ;’ and naturalists regard the aphorism ‘Nature is 
not so strict a classifier ag man’ as being ono of their common. 
places, And Ido not say that no ono of tho threo ages has houn 
overlapped al cithor ond by another, nor can I accept all the 
minute subdivisions of these periods which somo spoeinlishs have 
med upon us. Bub gradations nb both onds of any sorios should 
not provont us from soving, acknowledging, and holding, thab ib 
may bo distinct enough in its middlo; and if old forms of implo- 
monts and weapons are enabled by isolation ag regards loentity to 
live into contemporanoily with newer ones, that is only what 
happens with older forms of animal and veyoluble life which 
isolation of tho sume kind often preserve ag living: foxsily, but 
without for a momont making us doubt the propricty of referring 
thom Lo an ago distinct from ours. 

Let us begin with the Iron Ago, with the age of whieh wo 
know most, and so work our way gyadually upwards and backwards 
through the Bronze into the Stone poriods, Tho drawings I ox- 
hibil vepresont the imploments and weapons used by the Romans 
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and by the Anglo-Saxons, whieh were of iron. The Roman weapons 
are, some of them, such as we see them to be on monuments and 
some other works of art; but in somo instances they were drawings 
of the actual weapons themselves as found on battle-fiolds and 
elsewhere, The Aasfae and pila of the Saxon and Frank, for such 
were in reality their spear and the azgon, were, on the other hand, 
found where I have neyer found the Roman weapons, viz. in the 
gyaves of those warriors. This difference, as to the fitling out of 
their deceased, depended, I would suggest, upon a difference of 
views as to the future state of the dead; and this difference did not 
consist, I apprehend, in that the one race held that the future state 
would be such a peaceful one that weapons of war would be super- 
fluous in it, whilst the othor believed that it would be more or less 
a continuation of the life of assault and battery they had so richly 
enjoyed here; but in a very different opposition of beliefs, The 
‘sunt aliquid Manes’ of Propertius was as beautiful a piece of 
poetry to the Roman as any other of the beantiful poetry of that 
‘sweet poet, but it was nothing more, The Teuton, on the other 
hand, held firmly on to the belief in another world; and this belief 
accounts for the deposition of weapons in the graves of their dead, 
T am inclined to think that the Iron Age would be better spoken 
of as the ‘Steel Age.’ or there is no reason why we should not 
suppose that ivon, as distinct from stecl, may have been in the 
hands of many tribes before they came into the possession of 
Bronze; and if the iron was soft iron merely, bronze would be 
much more useful and trustworthy for the purposes of war and the 
chase, for which so many ancient and modern races have mainly 
lived, A vory striking instance from Roman history of the com~ 
parative uselessness of untempered iron tools for such purposes is 
given us by Polyhius, Ilist, ii, ¢. 33. There wo read, in a probably 
somewhat unjustly unfavourable account of that somewhat rare 
animal, a liberal military commander, that his colonels saved him, 
as colonels have in lator times saved other generals, from disasters, 
by the following tactics. The Gauls came to the fight armed with 
long pointless soft iron broadswords, Theso, the Roman tribunes 
had abserved, bent after ench blow delivered on to a sufficiently 
resistent, body. Such a body they sought and found in the pilum 
—that bost of pikes or bayonets, with which a man could parry or 
thinst, but with which he could not strike or slash, The brave 
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parbarian came up fervor virilus, brandishing hia broudaword, ita 
downward strokes were parricd, and the milleablo iron, glancing 
downwards, bent as malleable iron will do, and left ila gigantic 
owhor at tho merey of an Itnian, some five fool six inches in 
alalare, who then brought inte this sword-play a weapon which he 
had been tanght to uso puxedin, non caesin, Tho stunv tucties 
sucecaded al Culloden, as tho tuctio of thrusting and giving point 
always will succeed when masses of men in rows, nob isoluted 
individuals merely, avo pitted against each other on the thrusting 
versus tho slashing plan, though tho slashing sword at Culloden 
was of good steel cnough, ‘Lhe point for ow present purpose in 
this story of the victory of Maminiug over the Inaubrinn Gauls 
lies in the proof it gives us of tho oxistenco, so lntoly in tho world’s 
history as B.c, 224, of a warrior-reee fiehting with soft ivon inglend 
of steol swords, 

The ved kidney iron ovo, which we know so woll from the fiat of 
such largo forlunes having been made oul of ib in tho countey, 
lying north of Ulverston, and that other hematite known 28 
‘hematite brun,’ ‘Brauneisenerz,’ ‘Sumplerz,’ and the specular 
ivon ove of Elba and Norway, aro widely ‘distributed,’ very rich 
in thoir pereontage of ivon, and allow of its being easily (even if 
wastofully, as we should consider it) oxtracted. In tho imotullio 
state, ivon is seldom met with naturally; as the ‘ Dictionary of 
Chemistry,’ sud voc, p. 335, tells us, dedurie iron is very rare; and 
meteoric ivon, tho other varieby of native metallic iron, now that 
the common Greok name for iron is known nol to havo any relation 
fo any sideread origin, but to express simply tho dowelike out- 
sweating of the meinl as reduecd in the primitive ‘ bloomoerios? of 
those early Dactyli, Mins, and Dwarfs, whom we know as bal 
Caing, ‘Vuleans, ‘Sindris,’ and ‘Wayland Simiths, has lost my 
claim which it may have been supposed to have had to being 
considered tho primitive source of iron weapons, Teneo it is of the 
utmost consequence to keop in mind the Inet that cortain widely 
diffused ores of iron are very easy of reduction, as the oxmuples 
furnished by tho metallurgy of certain Afrionn negroes, and of wild 
tribes in India and in Bornoo, abundantly prove, And it ix possible 
enough that in pre-historic times ono of the more easily redueed 
ores of yon may have beon reduced, and ovon'found to ba malleable, 
before not only bronze bub even the modo of reducing a copper ore 
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was discovered, Still, this would not prove that bronze must, as 
has beon maintained, have, as being a more complex invention, 
been a later discovery than that particular modification of iron 
known as stoel, The rigid resistent bronze would make a better 
weapon, especially for that most efficient process of sword-play, 
‘piving point,’ the thrusting punctim, as opposed to more slashing 
eacsim, of the Roman military writers, than would such soft iron as 
in the absence of the knowledge of converting iron into steel could 
only have beon available to the savages who reduced it, A pike 
may ‘bend bravely,’ even when made of good steal, and a fortiori, 
as the quotation from Polybius shows, when made only of un- 
tempered iron, When, however, once the art of making steel out 
of iron was discovered, and soft iron took on ‘tho ice-brook’s 
tempor,’ the wider’ diffusion of tho material, and the greater 
facilities of this process of manufacturing an equally useful article 
out of it, caused the displacement of bronze just as many a similar 
discovery has caused the displacement of many another product of 
toilsome elaboration by the introduction of another and simpler 
one. It should not, however, be forgotten that ‘cementation’ is a 
preliminary process to that of hardening and tempering in the 
manulaeture of steel, that it is a process requiring several days as 
well as tho combination of several other conditions if it is to be 
successful, and that the improbability of pre-historic men stumbling 
onrly and easily into the knowledge of a process consisting of a 
considerable number of heterogencous operations is, in spite of the 
now apparent simplicity of those operations, as great, perhaps, as 
the improbability of their similarly stumbling into the discovery of 
bronze, 

Coming in the second place to the Bronze Ago, and facing the 
discussions hereinafter to be bibliographised, I have to say that, as 
against all quotations from old and modern authors, and as against 
all records, by whomsoever recorded, of the discovery of iron weapons 
in Bronze Age Tumuli, I am as confident as I can he of anything 
in Anthropology that no iron will bo, though bronze not rarely is, 
found in Tumuli of the Bronze Poriod and Round Shape in ths 
country al least. I have beon present and assisted in more ways 
than one at tho oxamination of many ‘Round,’ ‘Bell,’ ‘Bowl, ‘Conv’ 
shaped Barrows, and in the primary interment in such Barrows I 
have never seen any other motal than bronze. It is common 
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enough to find a Saxon burial with iron and bronze hoth in tho 
supertivial Inyors' of such barrows, but the superficial position of 
such burials shows their posteriority in point of date, Tho central 
interment at, the bottom of the burrow on or sunk inlo the natnral 
soil, may or may nob contain ashronze dagyer, may or may not 
contain weapons of flint, survivals from, and religious or eoremonial 
reminisconees of, the Stone Age, may or may nob contain vessels of 
pottory, may contain a skeloton in tho contracted position, or lent 
hones either in an ur, or in a enso of bark, or simply naked in the 
earth (T have scon all these eases); but it has never contuinod any 
shred of izon within my experionca, nov, av I holieve, within that af 
any person who can bo trusted to distinguish bebwoon a primary 
and a secondary intorment, 

Jt will bo said by some in answer to this that iron is oxidizuhte 
and perishablo in an ominent degree, and that it would disappear 
whilst tho bronze would remain, ‘This suggestion I will nob 
charactorize ag ono of tho study as opposed to ono of the burrow, 
but as ono of tho laboratory, and the laboratory with its strong 
reagents stpports it in a way that the slow and weak or wholly 
inort chomistry of tho deop sand, or rubblo, or gravel-filled grave 
does not. Of course, if you conceive a stroam of water, avidulated 
even slightly with nitvie acid, to pass coustantly aver au iran 
spear-head, there is no difficully in estimating: the time which will 
be necossary for tho ontire disappearance of mm implenont so tested. 
But no such agent is available in many, T might say most, Bronze 
Poriod graves, In somo sneh graves you may find tho objects they 
contain onorasted with a deposit of carbonate of lime, which would 
have protected an iron weapon of the Brongo Poviod if thera had 
been any to protect; or you may lind, as Lam happy ofien to hive 
seon, the bones in a enpital slalo of preservation, and contrasting to 
great advantage with the corroded and ‘porishol’? bones of Saxons 
whose iron weapons were, nevertheless, very present with them 3 ov Whe 
grave ilsalf may contain a considerable quantity of free carhonts 
acid, as other sunk wells de, and yeb may bo go dry from eonditions 
of auperjacont and subjacent rabble and soil as to have afforded no 
means for the removal of any resulis of any slight erosion whiah its 
contents might have sullored. ‘The phenomonn disclosed «by the 
spade must be compared with thoso disclosed by the tert tube; 
there is heve a madro- na woll as a miévo-chomisiry, 
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One of many other convincing arguments for the conclusion that 
iron came into genoral use later than bronze, is, to my mind, the 
fact that in Switzerland you find, as in the museum at Berne, 
bronze bracclets ornamented with beads of iron, and, as in a knife 
from Morigen, the blade of a cutting instrumont made mainly of 
bronzo but similarly inlaid with strips of steel. On this, Désor 
and Favre (‘Le bel Age du Bronze Laeustre,’ 1874, p, 16) remark, 
‘Or pour quion ait employd le fer en guise dornement il falluit bien 
quon le tint en grande estime et qui il ne fit pas trés commun’ The 
larger use of iron when a thin blade of it was carried on a handle 
of bronze, the retontion by such iron blades of the Ieaf-shape of the 
bronze blades which they displaced from their bronze pommels, and 
finally the exceedingly rich ornamentation of the pommels of the 
iron swords found at that most instructive discovery at Hallstatt, 
ave all similarly indications that iron was of later introduction than 
bronze; that at first ib was the scarcer of the two materials, If, 
afterwards, ivon was made a servant of all work, and bronze was 
retnined simply for the manufacture of ornaments, as by our Anglo- 
Saxon forefathers, this is but a history which can be paralleled by 
that of many other household goods! 

Copper, as distinguished from bronze, is, on a priori grounds, 
likely to have beon discovered and used long before metalfo iron, 
Vor it is much move abundant in the motallic state in nature, ag 
for example in Siberia, in the Faroe Islands, in many Cornish and 
in some Wolsh mines, in Brazil, Chili, and Peru, and, above all, in 
large masses near Lake Superior, in North America, And, in 
addition to being there available and obvious as a red metal—or, 
indeed, é2e ved metal—copper is malleable and ductile immedintely 
after fusion, and acquires considerable hardness wheu mived with 
other metals, Theso last five words from the ‘ Dictionary of 
Chomistry,’ sud voce, ‘Copper’ bring us face to face with the 
question: Where was made the discovery of the advantages to be 
gained from alloying copper with tin, and so obtaining bronze? 
It wat of course likely to be made in some district in which the 
ores of theso two metals were to be found in proximity. There are 
threo such arcas. Firstly, Cornwall: but as against the claims of 
our westernmost county are to be set, not only the ratiocinatively 
weighty words of Cnosar as to pigs or ingots of bronze, dere uduntur 
dnportato, bul many materially ponderable arguments in the shape 
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of bronze colls themselves demonstrably also fmportod as mant- 
factured, Secondly, Khorasan; as to the esistonee of tin in which 
districh wo havo hints from Strabo and from Burnes, but have 
Intely had full and authentic information furnished to ns in a paper 
written by tho lato illustrious Ven Baer but twolve days before his 
death on Novembor 28th, 1876, and published in tho ‘Archiv fiir 
Anthropologio, ix. 4, p. 262. Tt appears that tho Vieo-Prosident 
of the Imperial Geographical Society of St, Potorsburg, Herr 
Somonow, at the instanco of Von Baur, procured the following 
roport as to tho existence of tin and copper and other minerals in 
the neighbourhood of tho places tolerably fimiliar to us, as Torat, 
Morv, and the Bamyan Pass, TLere is the Report :-—, 


‘Ein Bowohner dor Stadt Mexschhod, Aga Mamod Kasym Rayim, Arrendator 
eines der violon Kupforbergworko in Chorasynn, thoilto mie mit, daa ao Lavdanjcon 
(x Paisano =anunhoind 7 Werst) von dor Stadt Utsohan Miot Abot sioh div ieich- 
ston Lager von Zinn, Mison, Kupfer, Sohwofel und Tet befindon und a)6 Maeanygor 
von Moxvhhed vin Zinnbaywok das soyoummto Rabotyo Alokabmid ist, Dio Cee 
nanigkoit dicner Angabon ist bokriftigt dueh don Vorsleoher der rantiohon Kaul 
moanndehafy in Chovassan, dion Bucharon Lladkehy Tbrahba der woht bokennt tab mit 
dor hiesigon Geyend und mit violon Porionon dio sich mit Borgworksarboilon hee 
schuftigon: ausserdem habo ich mich taotideh von dom Vorhommen doi Zine her 
tibozougt durch Voborfiuas yon aiimornon Waselikatiyon ond grosien Sehiissoln alloy 
ginheiwisoher Arbeit, wuldhe aus dum Zinn des Ortes gefertigt shad wiv mie dia 
Lisitizor sagtun, 

‘Nach den Aussagon dor Kanfloute, dio durch Tlandolstutorcason mit Morw In 
Varbindung stehon, sind dio bergigon ‘Chelle 'Curkmontuns das von Stange ‘Toko ole 
gononmion wid, tiborhuupt roich an veraoliedenon Vizon water welahon sith auoh 
Zinn vortindel, Genauare Navhriolton jedogh bor dicen Qegonatand werde toh yebon 
in dor Ansavholtung dev ‘Lagebicher meiner Jcixon iin nordostlichon Poraton, 

‘loan soloibt der Geheimrath Somonow : Dtede Naghiivhton sind moh mehr 
Bowtollung yesemmelt wad mityathoilt von vine Relwonden, der im Antheago dor 
Googiephikehor Geseltgohaft und des JLo Glachowsdeot ohio Rofao nach Oabs Porton 
(Mosebhilde) zu Stunde yebiaoht hat Me hott Ogotudnikew.” 1, Aiatenow. 

‘Duoww Nachrichten machen os hovlst waluxcheinlioh, dw andor vielen Hone, die 
man in don Ruinen von Asayzion wid Babylonion gefunden hat, das Zam aud doy 
Gegond yon Ghorassan kam, wo man die Drangianor zn suchen dinbon wird, Who 
woit hin daa Vorkommen des Zinns steht craticokt, ob bis gant Uamyan Passe dor das 
natirlicho Thor im Mindukussh ana Afghauistan und Indien in das Mavhlaud des 
Onna Dildot, bloiht noch kitnfliyon Untersncuigen vorbohulton, Dass abor bis zi 
Mntdeokung der Zmnguitbon ju Cornwullis alles Zim su dun vielun Tranaony, dig in 
allon Landen dex Mittullundisuhen Movres mud in Skundinavion yofiaden stud uae 
aw dieser Gegond Im, might ich doh bozwoifeln,’ 


There is yob a third locality in whieh oppor and tin avo found 
in a condition of proximity, which may well bave led to the com- 
bination of them into bronze, This locality is no less extensive, 
and no less anciont a seat of human history, than the region lying 


Wy 
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betweon Birmah and Banos, inclusively. This is what Mortillet 
writes, ‘Revue d’Anthrop.’ iv. 1875, p. 653 :— 

‘Roste le groupe de Vextréme Orient Asiatique, C'est Jn dyidemment ob il faut 
cherohel lorigine du bronze, ‘Les principaux gisements gont dans la presqu'tle de 
Malacca ot surtout dans I'tle do Banoa, mis ils s'étendent dans d’auties iles de Ia 
Sonde et romontont jusque dang Pempivo Birman ob létain eat encore exploltdé ac- 
tuellement dans le district de Morguy, Ce minéral dans tous ces gisements go recueille 
do 1a, manidve Ja plus simple eb plus facile dans les alluvions, Co sont bien ceitnine- 
mont les alluvions les plus zichea du monde en dtnin ot cellos qui ocoupent Ja plus 
giando dtendue, Ti est done tout naturel que ce soit celles qui les premitres atont 
attiré l’attention de l'homme, La cuivre so rencontre dang les mémes régions, ‘Tout 
le monde connatt les gisements de cuivro des iles de Ia Sonde, Timor, Macassny, 
Borneo. La Bi:manie anglaivo présente dos mines de auivre A cdté des ses exploita- 
tions d’étain. Lo pays so trouve dono dans Jes meillemes conditions pour avoir vu 
naito l'industrie du bronze’ 


Von Baer himself, .¢,, thinks that Ceylon may very probably 
have been one source whence tin was procured,by the Phoenicians 
trading for it with the Malays, as they traded doubtless with them, 
at second, if not at first hand, for the cinnamon whieh still retains 
its Malay name, little altered though it has passed through the 
mouths of so many Western races. I a little doubt the correctness 
of the introduction of tho Malays into the picture; for if the 
Malays brought bronze, or even only the ores of either or both of 
the metals forming it, to meet the Phoenicians at Ophir, it is 
diMoult 10 understand how they should havo failed to carry the 
knowledge thoy could not thus have failed to gain, with them on 
their eolonising oxpeditions ovor Polynesia, - Yet Polynesia was 
in the Stone Ago till quite recently, though the common fowl and 
the pig had beon carried to sonto of the most remote of its islands, 
and the dog even to New Zealand, in times boyond tho memory, 
if not beyond the traditions of the natives, and long before they 
cnmne into rapport with Europeans; and we learn from Mr, J, Craw- 
furd, ‘Tvans. Ethn, Soc,, iii, 1865, p. 353, thal it was the Gentoo 
traders of the Coromandel coast who brought tin from Malaysia to 
Tndia, when the Europeans first camo into relation with Malaysia 
in the early yoars of the sixteenth century. 

There can be no doubt that many of the bronze weapons now 
found in this country were imported as made up; if my memory 
docs not decoive me, hollow bronze weapons have been found upon 
our south coasts, containing still the cores on which they had been 
moulded for the use of our natives, who were balked of them by 


668 ON THE THREW PRHRTONS KNOWN As 


the shipwreok of the vessel Indon for thom. On the other hand, 
masses of Hronzo in the rough, pigs, tab is, or even ingots, have 
also boen found in this country, topother with smelting apparatus 
and moulds; so that bronze must also have been worked wp here, 
as there is abundant evidence (seo Klemm, ‘German, Alterthums- 
kunde,’ 1836, p. 151) to show it “was alko in Germany,  Uvery 
nation, tho most rofined, perhaps, neb more than the most bar- 
barous, has its own fancies as to the patiorns of ils own weapons, 
as much ag its own clothes, ils own architecture, and ils own 
coremoninls; and this feeling of independenco would shortly evole 
a demand for tha yaw material and a production of moulding 
apparatus. A very instruclive story, bearing upon the possible 
working of this desire for variation, is told by Major-General Tao 
Vox, F.R.S., in a paper on ¢ Primitive Warfare,’ read by him June 
5, 1868, ab the Royal United Servies Institution, As the paper 
in question was printed only and not published, if may be allowable 
here to reproduce it, 1b runs thus:— 


‘Tho novt principle which wo shrdl havo to consider fy that of variation, Aimongat 
all the mroducta of tho moat primitive raves of nan, we find endless variations In the 
fonis of their implements, ull of the most trivinl characters. A Shetlel manufaotun oy 
infmed mo that he had dately reeoived a wooden model of a dayger-bhilo tom 
Mogadore, mado by an Arab who devia to have one of atool made exautly lileo 16; 
aceordingly my informant, thinking ho lind found a conventont marked for the silo of 
such weapons, construoted xomo hinidveds of blades of exactly tho same pattern ¢ on 
arriving at their destination, hawevay, thoy wero fonnd to bo unsalonlile, Ahough 
yieolvely of tho samo typo as those in general use about Mogiloe, all of whieh Go the 
HMmopean oye would ho considerod alike, their mifformity rendered Gan waited to 
tho requitomenta of the inluditunta, erolc of whom prided hiusell upon powesuliyg hhe 
own purtiontar pattern, the poeuliavity of which eomnnted in hav hig some almost wes 
porooptibla differonce in tho curve or drealth of the blade! 


Persons who, like myself, incline to the beliel that the vogions 
round the Bay of Bengal wera probably the seat, nab duly of tha 
discovery of the stream-works oxide of tin, bub also of that of its 
alloy with coppor, will be tompled to assign move weight (han is due 
to the fact, or supposed fel, of the bronze-swords having: such amuall 
handles, as it may bo thought (Mindoos or people like them would 
have, Tam not quito clear that this bronze sword, leaf-shaped ov 
other, has always a very small hilt; corlainly in some eases, if wo 
imagine the hilt Lo be wrapped round with leather or other material 
suitable for the purpose, it will not tur ont to be aball too small for 
the grip of an ordinary English hand of the present day, Ab muy 
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rate there can be no doubt that in this country the skeletons of the 
Bronze Period belonged to much larger, and stronger, and taller 
men than did the skeletons of the Long Barrow stone-using folk 
who procured them. In some parts of England the contrast in 
this matter of size between the men of the Bronze and those of 
the Stone Age is as great as that now existing between the Maori 
and the gentle Iindoo; and in somo, though not in all, parts, the 
Bronze-users appear to have as entirely extirpated the Stone-users, 
as tho Maovis, in their cannibal days, would have oxtirpated any 
similarly weaker ace. The facts as seen by me, when in company 
with Canon Greenwell, and upon other oceasions, appear to me to 
justify some such statement as this, as to tho introduction of bronze 
into this country. The stone-using inhabitants of Great Britain, 
if not also of Irclagd, may have had their first introduction to 2 
knowledge of bronze"in the way of peaceful barter and commerce, 
Some probability is given to such a view as this by the fact that 
some of the carliest bronze axes are evidently moulded upon the pat- 
torn furnished by stone weapons, just as in North America, where 
there was a Copper Age, the copper arrow-heads are modellud 
(sce Lubbock, ‘Pre-historic Times,’ sec. ed., 1869, p. 245) on the 
type of their stone ones, But with improved and advanced Bronze 
weapons in this country, we find, invariably within my experience, 
an improved and advanced race of men, so far as powerful limbs, 
tallness of stature, and capncious crania, do make one race of men 
superior to anothor, This race of men, besides their physical, pre- 
sent us with many ceremonial and othor difforences; their burial 
mounils are round; their pottory is of another kind, or kinds rather, 
ag they have funeral as well as other wares, tho former of which the 
stone men had nob; the ornaments they buried with their dead are 
of a different kind, type, and matorial; finally, the numbers of 
dead intorved in round barrows, and the numbers of round barrows 
thomselves, are very much greater than those of the dead interred 
in long barrows, and than those of the round barrows themselves, 
All this scems to me to point to a conquest of this country having 
beon effected by Bronzc-using invaders, who came in great numbers> 
probably as has been elsewhere suggested, from the Cimbrio ponin- 
sula, which was once again in the Iron Age, viz, in the Iron Age 
of Swegen and Cnut, an officina gentinm vietricum. If the Dancs 
in a recont war had been as much in advance of their enemies in 
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the adoption of improved weapons of war, a8 ea Aypothesi they were 
in the Bronze Ago, and de fiefo in tho Tron Ago, of the inhabitants 
of theso islands, Schloswig-I[oletein might still havo been an 
appanage of Denmark, 

T take this opportunity of vomarking that anyhody who will 
take the trouble of vending tho fow linea Which camo in Tlesiai’s 
‘Works and Days, r4q—148, just before the ofton-quoted line as to 
the seqnenco of tho Bronze and Tron Ages, will find that he had 
somohow become as much impressed with tho vasb size and Iyrute 
strongth of tho bronzc-using people as T, in spite of tha currently 
accepted slatemonts as Lo the small hands of tho men of that era, 
hove become from actual handling of tho bones,  Bronzo Age 
tumuli, howover, may have beon oxcavated, indeed, as the history of 
the oxamination of the Tomb of Thesous, afgBoyros, shows, Uhoy 
actually wore oxcavated in the days of tho vory curly bards, such 
as the one just roferred to, 

Virgil’s line 


‘Ghandiaque offoasta mivabitur ossa sopuloris' 


expresses the tendeney to magnify the sizo of such drowvaiiies s still 
thoro was solid fact for what Ilesiod wrote, Ze, and Ovid might 
havo given more space to insisting upon this vory distinebive cha- 
racteristic of tho Bronze Ago, than he hag in his reproduction of 
Tlesiod, Metamorph. i, 125-127 :— 

‘Yortia port illam sueacasit whonca proles, 


Saovior ingentis, ob ad horrida promptior muna; 
Non suvolonty tamen: do dwo ost ultinu fore! 


In modern Europe we have but some half-dozen millions of mon 
under arms at tho present moment, and we have lost by wav in tho 
last twenty-five yonrg something under a couplo of millions only, hy 
tho accidonts insoparablo from modern fighting; and it is diMeult 
for us, consequently, to ronlize, oven approximatively, tho terrible 
conditions provalent in the ‘bella, horrida bella’ of the Bronze 
Age. Tesiod appears to have beon much impressed by what bra 
‘dition told him of it; ho does not, however, appear to have thought 
his own timo go vory much better, as we havo such good reason for 
thinking ours ig, 

T havo sometimes thought that the comparison (for which seo 
Max Miler, Lectures, ii. p. 256, 8th edition, 1875) by the Sanskril 
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writers of copper to the muselos or flesh of an animal, may really 
have been a comparison of greenish bronze to muscles taking on a 
greenish hue from decomposition, and that wo should thus save 
ourselves from supposing that copper, which, as a metal, is eminently 
‘red,’ should have been contrasted by our forofathers with some~ 
thing, iron, to wit, which they compared to blood. At any rate, 
leaving both mythology and pathology, I may say that Sir John 
Lubbock has given us excellent reasons for doubting whether 
Europe, or at least the western part of it, ever went through a pure 
copper stage, as America, so rich in native copper, did. And as 
regards metallic tin being used for weapons at least, I have come 
upon only a single statement which could bear such a meaning ; 
this statement is given by Klemm, ‘ Germanische Alterthumskunde,’ 
p- 19, in the following words: ‘Ein Stick aus reinem Zinn fand 
Kortum in der Ruhenthal Grabstatte,’ s. 8. 105, It is plain, how- 
ever, that this may have been a ‘find’ of an ornament as dis- 
tinguished from an implement made of unalloyed metallic tin. 
There are two Greek words standing at tho end of line 612 of 
tho ‘Agamemnon’ of Aeschylus, which mean ‘baths for coppor,’ but 
which ave usually translated ‘dyeing of copper’ and are supposed to 
be a proverbial mode of indicating an impossibility, or, as the Ger- 
mans put it, an ‘ Unding.’ I strongly suspect that these words 
havo attained this secondary signification, not from any reforence to 
colouring, but simply to ‘temporing,’ and that the mode of tempor- 
ing bronze having beon a sceret, it has 10 be considered something 
supra~ and ultimately conéra-natural, If this suggestion is true, we 
havo in it a fresh argument for tho view which teaches that the 
discovery of alloying copper with tin was extra-European in origin, 
Thore is another now argument Sor the same conclusion, and for the 
corollary tg it, that bronze, like the Jade, Jadeit, and Nophrit of 
the preceding or Stone Period, and like all imported articles in such 
times, must have been scarce and highly valued ; and this argument 
lies in the fact that tho use of stone weapons survived so long after 
tho introduction of this alloy. This was forced upon mo in the ox- 
amination this year of certain barrows in Somersetshire, proved to 
be of the Bronze Period by the discovery in them of bronze weapons, 
wilh burnt human bones, in which worked flints were in such 
abundance, that had it not been for the discovery of the bronze 
implements, we might almost have supposed that we were dealing 
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with interments of the Stone Age, ‘Theso burrows were in a 
district (hat of Custle-Cary) the surface strata of whieh ura low 
down in the lower secondary formations, yo. the worked flints, and 
they nob only ‘strike-a-lights’ or ‘ thumb-flints, bat serapors, wore 
~gs abundant as they might have boon in a tuulus upon a chalk 
down, Their varied qualily and preab quantity rendor it impos 
sible to think that they ave in euch a district merely thrown in 
ceremonially, and are evidence to the ofleut that, though tin and 
copper wore available enough, and side by side, ab no preator distance 
than Cornwall, those particular deposits had not then heon utilised 
for tho manufaeturo in question. 

Lot us now pass to the Stone Ago. IT have not tho knowledge 
requisite for subdividing the Bronze Ago into distinet periods ; and 
looking at the question in the light which played over the Somor- 
se(shire hills, whon I was omployed, as just now stated, upon them, 
TI doubt whethor any subdivision of it, as it was iv England, can 

* bo justified, A Copper Age, no doubt, must havo existed, and did 
exist, in Amorica, antecedently to the Ago of coppor alloyed with 
din; but there is no evidence that it ever existed in Mngland, wt 
least, Moro may be said, on the authority of Polybius and on other 
ovidence, for the subdivision of the Tron Ago into two poriods, one 
of which, tho carlior of course, had not learnt the arb of tomporing' 
ivon, whilst to it a socond, ‘ the age of stecl, sueceedat then? But 
as regards the Stone Age wo have no need to have rocourse to mere 
probable argumonis and a priori evidence. There is no douht what 
ever that the Stone Ago is divisible into two grout periods upon 
several principles, whish, howover, make their several nections in 
the same plano. ‘Woe ean look ab a stone weapon and ask ouraolyos 
one or other of theso three questions ; firstly, was ib intonded to bo 
used in the hand, or used as hafled ? Secondly, has it beon polished 
and ground up, or has it been Jefb simply chipped over wilh con- 
choidal futures? ‘Thirdly, was ib fotud in company with pottery, 
however rude, or was it found in some river gravel-bed, in company 
with no othor evidoneo of hamn handiwork, but with the bones 
of mammoth and rhinoceros? If a slone weapon is go fashioned 
that we can soo thal it was intended to be stuck into a handly or 
halt, and if it is polished, we may be suro that it bulonged to a 
later than the mammoth period in this country, and that it may 
bo apoken of as Neolithic in contradistinction to (ho Palmolithie 
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weapons.. It is true that in the great factory for flint weapons, 
which has been described by Major-General Lane Fox (‘Journal 
Anth, Inst.,’ v. 3, 1876), at Cissbury, an implement, or implements, 
which could only be used as held in the naked hand, came out 
during the poriod of the excavations carried on there, and amongst 
multitudes of * celts,’ which were as obviously intended to be used in 
handles. But survivals were not: unknown in the great Stone Age 
any more than in our great Steel Ago; and for tho very various 
manipulative processes connected with the working of a Mint-mine, 
with its tortuous galleries, necessitating an amount of ‘body- 
bending toil’ no way inferior 10 that necessitated by the galleries 
of the modern coal-pit, a pointed stone weapon which had a blunt 
end fitted for a hand grasp would not rarely have its advantage. 
Tho fact that at Cissbury, as also at Griunes Graves, in Norfolk 
(for which see ‘Journal Ethn, Soc.,’ N.S,, ii. p, 214), and at Spienne, 
in Belgium (for which see ‘Mém, Soc. Sci, ef Arts du Hainaut, 
1866-7, p. 355), ib was found worth while to undertake and 
execute such extensive works as are those flint-mines, enables us 
-to realise the moaning of* the words ‘Stono Age’ very vividly. 
The demand for these weapons was so great that it was found 
profitable to go through all this toil to supply it; the margin of 
advantage which made it profitable, lying in the mincralogical 
faet that a flint taken freshly out of its chalky matrix, and rotain- 
ing its normal hygronictrie properties, is more workable and 
plastic than a flint which has beon rolled about the world in 
floods per mare per derram. A modern workman will break flints 
fresh from tho chalk for a shilling, whilst for an equal amount of 
rvesulls for gravel pebbles he will charge you cighteen-pence, It 
may seem something of a contradiction to the principles of the 
identity of the period of handled, with that of polished, as opposed 
to chipped flints, to say that the flints mannfactured at Cissbury 
wore, with the fow exceptions alluded to, all intended to be fitted 
with handles, and yet that they were all left unpolished ; but the 
process of polishing a flint, when /izely chipped, as theso are, is 2 
very casy one, involving only tho use of a little sand and water 
to mb the broad chipped ontting edgo into smoothness, on a stone 
such as modern savages use for the purpose; and tho modern 
manufketory of motal weapons shows us that weapons and imple- 
ments of all kinds aro, from cortain considerations of expediency, 
"XX 
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stored and stacked in an unfinished stato, before boing sont out on, 
or for, sale, 

Ono point I should wish here to put npon record, relatively to 
the excavations at Cissbury. In my paper on “Lho Animal Ro- 
mains found at Cissbury,’ published in the Journal of tho Authrop, 
Inst. for July, 1876, vi. ps 22, a8 also in British Barrows,’ p. 74% 
(this volume, Articles XVII, XTX), 1 expressed mysolf os having 
been much impressed by what I had seen to tho offeet that the 
pitfall, ospecially as cked ont with cortain accessorios, had counted 
for a gyent deal in the economy (if this be not to profane the 
word) of tho Stone Age. In tho enrlior of tho two placos referred 
to, I say: ‘Ifurdles of gorse probably were arranged on tho prin 
ciple of tho wicker hoops in a decoy, and it is casy to sco how, 
by such a plan, eked out, perhaps, by the firing of heaps of tho 
samo usoful matorial, o wild bull, ora hord, might be driven ovor 
a pitfall’ Jn tho latter, I say: ‘Tb requires  gronter effort of 
imdginalion on our part to imagine a pack of wild dogs co-operating 
with priscan mon in driving a herd of wild enttlo or wild pigs (both 
of which were ropresonted in the Cisybury Pits) along a traek in 
which a pitfall had beon dug and covered over, Still what we 
know justifics us,’ &e, When I wrote these words, I was yory 
Qjstinctly of opinion that the suggostion they contain was, how- 
ovor obvious, yot entirely an original and novel ono; I was rudely, 
yot not unplensantly, undeccived a fow days ago, whon verilying, 
as it ia always well to do by ofton-qnoted lines, tho lines of 
Luerotius, v. 1285. I ‘tried back,’ ag I havo heard it oxpvosaod 
elsewhoro, 10 tho preeeding contoxt, which greatly fascinated me, 
not only by its grand roll and flow, but also by the singularly alear 
insight which ib gavo mo into tho way in which its author had 
faced the great problom of ¢ Kulturgeschichto” In that contoxt I 
enme, Lo my great surpriso, upon tivo linea, 1249-12,50, which con= 
tain a suggestion at once half-coinciding with, and half-contradicting 
my own as just quoted, Lnoretins, undoubtedly, can claim priority 
as to the part of his hypothosis in which ho and T agree; and por 
haps Thad better not claim originality aa to cither part. of mine; 
but this question is of little consequonco. Toro are tho lings of 
Lucretius, v. 1249-1250 :— ; 


‘Nam foven atque igni prius cat vanarior ortum 
Quam sepire plegis anlium canibuayuo iors, 
. 
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To this disquisition on the sovoial Ages of Iron, Bronzo, and 
Stone, I will here append an account of tho disinterment of a 
skeleton of the Iron (Roman) Period, which took place by the 
permission of the Earl Bathurst, on August 27, in Oakley Park, 
during heavy rain, in tho presence of the [Ton, Mrs, Lennox, the 
Ilon. Miss M. Ponsonby, Profossor A. I, Church, Christopher 
Bowley, Esq, R. A. Anderson, Esq., B,C. Sewall, sq , and myself, 
The skeleton was contained in a stone coffin, covered by a flat stone 
slab, much of the same character as the undoubted Roman coffins 
found at York and ‘elsewhere in England, though, unlike many of 
them, it contained no relic besides tho skeleton itself, and a Roman 
nail, of a type known at Cirencester. ‘I'he dimensions of the coflin 
were i— 


” 


Tengthh «6 6 eo 
External WidthatN.E.end .  , 2 8% 
Width at S,W.ond ,  , 2’ g” 


Length . . « « 5 8" : 
Intent Widthat N.Eond . , og ae 
Width at SW,end , . Vos”, 

Its bearings wore from N.E. by E. to S.W. by W., a rather 
unusual orientation, it being more common to find the feot at a 
point a liltle south, than at a point o little north, of tho rising 
sun, deaths being more numerous in the winter than in tho sum- 
mer quartors of the year. The head, however, was at tho north- 
eastward end, and this appears to make it probwble that this cofln 
datos ag fav back as the time when the Romans had rolinquished 
the practice of cromation, without aceepting tho religion, or, at 
Jenst, tho religious practices of Christianity; to a time, that is, 
between the death of Severus, in Lhe firsh decade of the third, and 
the accession of Constantine, in the first deeade of the fourth 
eentury, A.D. The skeleton was in good preservation; the only 
disturbance 1o which it had been subjected, of a violent kind, 
previous to our exploration, having been quito recently inflicted 
by somo gay young anthropologists from the day school, who, in 
defiance of the school-board’s inspector, had, im their zeal for 
seionce, been poking sticks through a chink at tho north-east ond 
of the coffin, and had slightly displuced the skull inwards, besides 
damaging its outer table and exposing the diploe. ‘The lower jaw, 
however, had not been displaced. On the back of the skull, and 
also around the first cervical vertebra, there is a considerable 
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deposit of lime,\ probably tho remains of quicklime which tho 
Romans often put into tiieir coffins, as may bo seen to great advan- 
tage in tho museum at York, I did nob observe this till the hones 
wore cleaned in the muscum here; and I did nob note whether 
thore was any hole in the bottom of tho coffin, whereby an oxil 
would be possible for this lime as dissolved by envbonated wator 
passing down into the coffin, Some of the other bones were 
blackened in places by carbonaceous deposit from tho leaves and 
other vegelable matters, such as, if my memory serves me, beech. 
nuts, which had found thoir way into the coflin and decayed there, 
and also from the decay of the soft parts of the body and the wrap- 
lings of it Tho nail found in the coffin may, indecd, appear to’ 
indicate that some sort of coffin of wood was usod, as well as the 
coffin of stone; there would hava been plenty of room fox one, as 
the length of the Roman body was but five feet one inch, whilst 
the internal length of the stone coffin was m4 8”; but I think this 
nail mayighave worked its way in from without, through tho same 
chinks which gave inlet to the other forcign bodies already mon- 
tioned, 

The left arm lay alongside the body, and the left hand rasted 
on the pelvis; the right arm was stretched upwards with the hand 
at the fhee; the left leg was drawn up to the contre of the body, or 
thereabouts, The distavco from tho end of the coffin to the pelvis 
was 9/ 11”, leaving n space of nbout 4” betavoon tho sole of the 
foot and the end of the coffin, ; 

My*thanks avo eminently duo to Professor A, IL, Chureh ond 
to H.C, Sewell, Esq., for their help bofore, aflor, and during this 
disinterment, For tho measurements and descriptions following, 
Iam moro entirely responsiblo than for what has preceded, 


MEASUREMENTS AND DESCRIPTION OF SKELETON, 
FROM STONE COFFIN IN OAKLEY PARK, 
, On tho Estate of the Hann Bariunst, August 27, 1877, 


Mensromonts of Skull, 


Externallength . «6 9-7-3” | Frontalaro 1g ween” 

Fronto-inial length we YY Paviotalave 2 6 we” 

Bxtrome breadth . «8 | Occipttndara » gg ep” 

Upright height =.  . . 5” | Grentost frontal width . , 4g" 

Absolute height .  . . 2” | Grontest oaoipilal widih., =. 8” 
eo. 


Ciroumferenco =. gS,” | Basicraniabaxis =. ara” 
’ 
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Measuremonts of Face, 


Length of face, . + + 2257 | Width of lowor jaws, ramus. 13 
Breadth of face Tntorangular dinmotor —. » 36" 


Basio-subnasal ‘line + Bd” Cophalioindex,. . «4 79 


Basto-alyeolav line , 3 ope” Auntoro-postorior Index, _ 85” 
Height of orbit ‘ » 1g" Tomur , oe, Se . 17" 
Width of orbit A . » 16" "Nibla 2 . F a . Iaealtt 
Longth of nose. ‘e + 20" ‘TLumorus , 7 ' . Lg” 
Width of noso ‘ , a Do” Staturo , eke AS 


Dopth of lowor jaw, at sym- 

physigs , 04 7 ee Tea” 
Ago, about go, 

A well-filled-ont skull, on the whole, though the parictal 
tubera are still distinguishable, as is offen the ease in female skulls; 
the forehead is vertical, but the parictal region slopes with consider- 
able obliquity in its postorior two-fifths; the plane of the superior 
occipital squama lies distinctly behind that of tho posterior part 
of tho parictals, so that 1 very marked undulation is formed at the 
line of mecting of tho tio bones, Tho relation of inferiority held 
by the height to the broadth of the skull is probably morely a 
sexual character ; the vertical contour being eminently that of the 
dolichocephalic type of skulls, whilst the smallness of the mastoid, 
the slightness of tho supra-orbital ridges, and the fecbloness of the 
lowor jaw, show, what the chavacters of the limb and trunk bones 
also show, viz. that the ownor of this skeleton was a woman, 

This woman had losb tho second molar of the left half of 
hor upper jaw somo timo before the evolution of the wisdom 
teeth of the lowor jaw of the samo sido, and probably nob vory 
long aftor the evolution of the second molar of tho same side of the 
lower jaw. Tho first molar of tho right half of tho upper jnw had 
heen similarly lost early in lifo; tho second molar next to it was 
largely excavated, and the wisdom tooth, on to which that carious 
cavity opened, had an abscess ab its fangs, The lower juw tooth, 
though all sound excopt the left second promolar, aro much 
crowded together, It is not clear that tho wisdom tooth of the 
lefé upper jaw was ever developed, Six abnormalities is a large 
proportion in the dental sories of 2 woman who was not much 
beyond thirly years of ago. 

The slightness and straightness of the collar bones, the hori- 
zontal divection of the neck of tho femur, the charactors of tho 
os innominatum and other bones, show the skeleton to have 
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belonged to a woman of about thirty years of ago, or a little over, 
Tho suture botweon tho first and second verlebrao of tho sacrum 
is widely, but not symmetrically open, and its patency with 
greater width on tho loft than on the right side must ho con- 
sidered as due to some morbid process. All the sutnres and opi- 
‘physes of the limbs aro closed and anchylosed ; so also aro, to a 
gvoat oxtent, the sagittal and Jambdoid sutures in tho skull. The 
characters of the facial bones, such as those of the elevation of the 
nasal bones, and the proportions indicated by the measurements, 
show that this Romano-British Indy may have deserved, tho praise 
of Martin] as expressed in the following lines :— 


*Olaudia onoruleis quam alt Rufina Biltannis 
dita, quam Latine pectora plobis hnbot! 
Quale decus formas Romanam c.edore matres 

Ttalides possunt,” 


BIBLIOGRAPIY OF THE BRONZE CONTROVERSY, 


Crawfard, John, ‘Supposed Stone, Bronzo, and Iron Ages,’ Trans, Bthn, Soo, NS., 
iv, 1-13, 1866, : 

Wright, Thomas, ‘On the true assignation of the Bronzo weapons,’ ibid,, 176 +196, 

Lubbook, Si John and Predeiok, ‘On the truo assignation of tho Bronzo weapons,’ 
ibid. v. 10g-11g, 1867. 

Lindenschmnit, ‘Zur Bourtheilung dor alten Bronzefunde Mesneits der Alpon, und der 
Annohme cinor nordischen Bronze-oultmr, ‘Archiv fir Anthropologie,’ vill, 3, 
161, 177, 1876, 

TIostmann, Roview of Hans Iildebrand’s ‘Das Woidnischo Zoitalter in Nelwwaden,’ 
translated by Mestorf, 1873, 8va, A, A. vill, 278 gr4. 1876. 

Mestorff reviews Engolhardt in the following pagos, 316-320, of Uo Kamo Journal. 

Sophus MiHlor, ‘Dy, Ilostmaun und das nordischo Rronacalior,’ ibid,, ix, a and 3, 
Tay-14t, 

Toatmann, ‘Zar Kiitik dor Kutturporioten,’ A, A, thid, 18g, arg. 186. 

0, H. V. Baer, ‘Das Zinn yon wot’ A, A. ix. 4.187, 7, pp. 263-269. + 

Sophus Miller, ‘Zur Bronzealtas Frago,’ a7, 44 

TLostmann, ‘Zur Technik dor Bronze,’ 41-63. A, A, x. a, 1877. 

Lindonschmit, ‘Zu den Voistehondon,’ 63-73, 

Hostmann, ‘Tohor Altor dos Hison-veimboiton,’ A, Ay Xx. 4, 418, 

Soo also for an oxcellont, though not distinctly controversial, nccount of the Bronze 
Aga in Noth Buropo, a mamolr, in an octavo of lee Uhan 140 pages, by Saphus 
Miller, ‘Dio nordisoho Bronzezoit und doron Perlodontheilung’ von Bephua Miillur, 
aus dom Dauischon von J. Mestorff, Jona, 1878. 

Tho beautifully iustiated woik, ‘Le bel Ago du Bronze Lroustio? by 3, Dogor 
and L, Favre, 1874, las beon rofared to above. 

The frat volume of tho Nowcnatle Archacologin, 1822, contains a valunblo article by 
the Secretary, the Rov, John Todgson, under tho title, ‘An Wnquiry into the Era 
when Brass was used in puposes to which Iron is now applicd.--pp. 17-99. 


” 


XXXVIL 


ON THE STRUCTURE OF ROUND AND 
LONG BARROWS, 


Prorssson Rotteston read papers to the British Association, 
September, 1880, Ou the Structure of Round and Long Barrows, his 
remarks being illustrated by a number of diagrams, Premising 
that one of his objects was to preserve barrows from being’ spoilt, 
and thus to prevent the destruction of cortain links in the history 
of our species, ho described the construction of barrows which he 
had explored, and urged the absolute necessity of vory great caro 
being exercised in such explorntion. Speaking of urn burials in 
round barrows, he briefly roferred to the question of the cremation 
of bodies, and the iden of it. Why did tho people bun their dend? 
Ife believed tho iden was this—that all savage racos, when thoy 
had to deal with an enemy, were oxeecdingly prone to wreak 
certain ignominies on dead bodics, Burning tho bodies put it 
right ont of the power of the enemy to do this, and the um 
enabled pooplo to onrry awny their Srionds who wore so burnt. 
In time of pestilonco it beeame actually necessary for sanilary 
considerations to burn tho doad, and ib was only in time of plague 
or war that wo found that cromation or burning heenmo the order 
of the day, and that was readily explicable by tho facet that men ” 
always did what they could on the principle of least action, because 
burning was a troublosome process, Any univorsality of buming 
was explained by the Inet that ancient history was simply one great 
catalogue of plague, and pestilence, and war, and tho like, Of 
course he was an enemy to cromation, beenuse it did a great deal 
of havm, prevonting us from knowing what sort of people our pro- 
decessors were, Professor Rolloston chronicled tho linding in « 
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barrow of the Bronze period of a man Jaid out ab full length, the 
general rule being that of burial in a contracted position, Ag 
regarded the date to be assigned to theso things, he might givo it 
as his opinion that no Roman ever used a bronze sword, nor evossed 
swords with an cnomy using a sword of that matorial, As regarded 
the long barrows, that mode of burial stretched all tho way from 
‘Wales to the Orkneys, and in them was found nob a serop of motal, 
Vis opinion was that the idea of the construction of these barrows 
was taken from limestone mountain headlands projecting into the 
set, such as might be seen by a little trip in thoir immediate 
locality?, The men lived in caves, and the iden for tho place of 
burial was taken from’ the place of living, it being often found that 
a man made the house in which he lived his burial-place, 


4 [The Meeting of tho British Association at which this paper was read, was held 
at Swansen,—Evivor.] 


XXXVIIL 


ON TIE CHARACTER AND INFLUENCE OF THE 
ANGLO-SAXON CONQUEST: OF ENGLAND, 
AS ILLUSTRATED BY ARCHAEOLOGICAL 
RESEARCH, 


‘Tuenz ave numerous points of genoral and living interest 
relating to the Anglo-Saxon gonquest of this country which are 
vory largoly dopondent upon archacological research for their clucida- 
tion. Amongst these may bo mentioned the question of the oxtent 
to which the Romano-British population previously in ocoupation 
was oxtirpated; the question of the rolative position, in the soale 
of civilisation, held by victors and vanquished ; and the question of 
the oxtent of ow indebtedness as 1o language and laws 1o one or 
other of the two nationalities, Light is thrown, oven upon points 
apparently of the most purely archaeological character, from such 
literary sourcos as historios of the nomonelature of localities, as tho 
records of monasteries, as illustrations in manuscripts, and as 
laws, But tho graves of tho Anglo-Saxons and their contents havo 
beon for the present investigator the primary, and such litorary 
works as those alluded to, and such as many of thoso published 
under the dircotion of the Master of the Rolls and hy tho Warly 
English Toxt Sosicty, have been only a secondary sonreo of in- 
formation, Thoy have, howover, been by no means neglected 
by him, 

It may ho well to begin by stating how an Anglo-Saxon is to be 
distinguished from a Romano-British interment, Anglo-Saxons, 
during tho period of thoir heathondom, which may be spoken of 
roughly as corresponding in England to a poriod of somo 200 or 
goo years onwards from thoir first invasion of the country in foreo, 
were interred in the way of cremation, and in wns of the pation 


682 ON THE OWARACTUR AND INFTUENOM 


so common in the paris of North Germany and of Denmark whonao 
they avo supposed on all hands to havo como, A reference to any 
manual of archaeology, or an inspection of any such sories ag that 
figured by My. Kemblo in the Zloree Merales from the museum in 
Tanovor, will show the unmistakable identity of the pattern, fashion, 
and moulding of such urns as theso, and thoso which I havo had 
figured after digging thom up in Borkshiro, ‘Tho Romans and 
Romano-Britons had given up tho practico of burning tho dead long 
before tho time of Iengist and Torsn, When they practised it in 
England, their uns wore of a very different Kind, being well burnt 
and lathe-turned, All the Romano-Britons I havo exhumed in the 
cometory at Frilford, which has furnished mo with the tolerably 
wide basis of something approaching to 200 intorments of all kinds, 
were interred much as we inter our dead now. ‘hoy were oriented, 
though by the aid of the sun and not by that of a compass ; and, 
dying in greater numbers in tho winter quarters of the year, had 
the bearings of their graves, as has been observed by the Abbé 
Cochet, pointing a little south of cast. Now a Romano-British 
interment in this way of burial has to be distinguished from an 
Anglo-Saxon one in the same way of non-cromation, and this may 
bo done thus:-—tho Romano-Britons nover buried arms nor any 
other implements which could be of use in this, and might be sup- 
posed to he of similar use in the noxt world, together with a corpse. 
Funeral waro, such as Iachrymatorics, I have not found in company 
with coins of the Christian Emperors; but such articles stand in 
relation to quite a difforont idea from that which caused the Louton 
to inter tho dond with spear, shicld, and knife; to say nothing of 
the common situa and sword, Tho Anglo-Saxons are supposed by 
Kemblo to hayo relinquished cremation only whon thoy assumed 
Christianity. It is a little diMenlt to be quite sure of this: ab any 
rate, when we find, as wo ofion do, an Anglo-Saxon in a very 
shallow grave, which may point to any one point of the compass, and 
in the arms and othor insignia which it contains, such clear proof 
that ifs tenant thought that whatever ho may zof havo brought 
with him into the world, a4 all ovents ho could carry something oul, 
wo are tempted to differ oven from such authority as My, Kamblo’s. 
But I am inclined to think that in somo cases it is possible to 
identify the tonant of a proporly oriented grave as having heen 
an Anglo-Saxon, Jn many such graves Anglo-Saxons aro to bo 
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vecognised by virtue of their insignia; and mixed up with thoir 
bones may be found the bones of the Romano-Briton who oceupied 
the grave before thom. But farther, in some such casos it is pos- 
siblo 10 bo nearly sure that we have io deal with an Anglo-Saxon, 
even though there be no arms or insignia ‘in the grave, ‘Chose 
egses are those in which wo have evidence from the presence of 
stones under the skull that no coflin was employed in tho burial, 
and in which stones ave set alongsido of the grave as if vicariously, 
In many such cases the craniological character of the occupant of 
such a grave lends some colour to this supposition, But upon such 
identifications 1g had been come to in the absenco of arms and 
insignia I have based no statistics. Tho results of the statistics of 
the cemetery which I have explored, as stated above, when brought 
to hear upon the large questions alluded to at the beginning of the 
paper, would lead us to think that ‘the Anglo-Saxons conquered, 
firstly and most forcibly on account of the shorter lives they led. 
An old Anglo-Saxon male skeleton was a rarity, an old Romano- 
Brifish one a very common ‘find’ in my oxeavations, Nothing 
however in this lifo is, fom tho natural history point of view, more 
charactoristic of veal civilisation or veal savagery than this point 
of tho duration of lifo. Tho Merovingian Franks had, like the 
followers of Cordic, been observed to have led short lives, merry—as 
the Capitularios of Charlemagno teach us of their kinsmen—with 
those kinds of mirth tho ond of which is heaviness, Tho noxt 
question which suggests itself upon tho mastery of those frets und 
figures is, Wore not theso mon merely soldiors oncamped ? are not 
thoso statistics just suchas a eemetory similarly explored now-a-days, 
say at, Peshawur or Samareand, would yield? Not allogethor such; 
for, however improbablo it may soem, ib is nevortheless true that 
the Anglo-Saxons, at all ovents in Borkshiro, appenr Lo have brought 
their own wives with them, and not to have provided themselves 
wilh wives from the families of the conquored provious inhabilantas, 
The figures of the crania of females interred with Anglo-Saxon 
insignia, when compared with figures of the crania of Romano- 
British women, show a very grent difference, to tho disadvantage of 
the formoyr of tho two sels of fomales, The soldiers of Cerdie, who 
conquered this part of Borkshire about half a century or so after 
tho timo of the first invasion, resembled the soldiers of Gustavus 
Adolphus in very liltle else, but they appear to have resembled 
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thom in being accompanied by their wives. Whether this was the 
case olsowhere in England, I do not know. I am inclined to think 
that savagery was no great yeeommendation, nor heathondom 
either, to 9 Christianised female population in Lhose days; and that 
the rveluetance which-would on these grounds interpaga itsall to 
prevent intermarringe between Romano-Britons and Saxons, sets 
up as gront an @ priori improbability against the theory which 
assumes that such intemmarriages did inko placo, as tho difficulty 
of bringing wivos over in tho ships of those days sets up in its 
favour, 

Indeed, on the hypothesis of much intermarringo, tho actuality 
of our Anglo-Saxon Ianguage is a very great diffieully. Wo do 
spedk » language which, though containing much Celtic and a good 
deal of Norman-French, is novertheless ‘English.’ Now wo know, 
from finding cremation urns of tho Anglo-Saxon typo all over 
England nearly, that tho whole of the country was ovorrun by a 
heathen population ; to thus overran it, this population must have 
been (relatively at lenst) numerous; add to the two conditions of 
heathendom and multitude, which may be considered as proved, the 
third condition of isolation, which may be considered as matter 
for dispute, and thon the fourth, of this hoathendom and isolation 
lasting from the time of IIengist to that of Augustine,—and tho 
present fact of our language being what il is is explained, 

For proving anything as to the period of which I hava beon 
speaking, a poriod which is rendered prehistoric not fo much by 
conditions of timo as by conditions of spaco—tho nbsonco of contom~ 
porary historians having beon entailed by geographical and political 
isolation—argumonts of two kinds, literary arguments and natural 
history arguments, must be employed, Neither the ono kind nor . 
the other is sufficient by itself, The empires of the natural geiences 
and of literature touch at many isolated points, and hero and thero 
they lie alongside of each other along longthy houndary lines. But 
empires need not be hostile though thoy bo contorminous; and 
that the empires of which we have just spoken may be united 
happily and in a most efficient allinnee from wants in common, may 
be seen from tho title-page of that most excellont Gorman periodical, 
the ‘ Archiv fiir Anthropologie,’ where wo have the namo of tho 
physiologist Ecker coupled in editorship with that of the antiqna- 
vian Lindenschmit. The necessity for a combination of the two 
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lines of evidence and argument is as obvious whon we have to con- 
trovert, as when we have to establish a conclusion. If you havo to 
attack or resist a force comprising both cavalry and infantry, you 
must have both cavalry and infantry of your own; othorwise some 
day or other, either in a country intorseeted hy woods, or in some 
open plain furrowed into deep undulations, one of tho two arms in 
which you ave deficient will take you in ono ov both flanks, and 
you will be surprised, broken, and routed, 


XXXIX 
JADE TOOLS IN SWITZERLAND, 


[The Goneva Conespondont of the ‘Limos’ newspaper, Dec. 17, 1879, having ro- 
faxed to the ‘find’ of a jade instrument in the bed of tha Rhono in tho aotngo of 
oxoavations then being conducted, and having raised the question of tho region from 
which the minoral Jade had been detived, s concspondence extending ovor somo weelta 
took place, in which Professor Max Miiller, Mr. ITodder M, Westropp, Dr, Rolleston, 
Professor Story-Maskelyne, Major Raverty, aud A,B, M. took part, Dr, Rolleaton’s 
lotters wero principally directed to show that the sourco of jado is Oriental, and in this 
ho was supported by Professor Story-Maskelyne,—Gorror } 


LETTER 1, 
Deo, a5, 1849. 

Your correspondent Mr. II. M. Westropp calls tho supposition 
that the jado tools found in the Swiss Jake-dwellings camo from 
tho East ‘a wild hypothesis, Now, we must judgo of tho dif- 
culties of the past by what we can sce of tho possibilities of the 
present, and I make bold to say that sone thousands of mon who 
rend thoso words this morning must havo had in their pockots 
implements which had travelled with tho single individuals carry- 
ing thom, in thoir single lifetimes, over much greator distances 
than this ‘wild hypothesis’ supposes the westward migrating 
Stone-Age men to have {xavorsed in many gonorations, Ionee 
T submit there is no @ priori improbabilily attaching to the viow 
in question, 

This view is, indeed, one of the bost-established facts which 
recent prehistoric research has brought to light, 

So long ago as 1865, M. Fellonborg, pee, analysed four imple. 
ments of nephrite from Meilon and Coneise, and one of jadeito from 
Mooseedorff, This nephrile was found to have precisaly the some 
chemigal composition as the well-known Now Zealand nephrito, 
analysed by Scherer; and the jadeite to be similarly identical with 
the minoral known under that name from China, and analysed by 
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Damours. Now, of nephrite and jadeite, it is known that, with 
the single exception constituled by the discovery of an unworked 
fragment at Schwemmeal in Saxony, no unworked specimen of 
either has been found nearer to Switzerland than, for nephrite, 
Turkestan and the environs of Lake Baikal; and, for judoito, 
China, 

Mr, Max Miller says it was a hardor business for the wost- 
ward emigrants of the Stono Age to carry the pondorous tools, 
which their Aryan language represonts, than tho lighter onos which 
the Messrs. Fellenberg, pére et fils, have taught us so much about, 
Tt is not for mo 1o dofend the Profossor ; but, once more to iluslrate 
the past from the present, I may say that many parents, if there 
are any who feel sceptical as to this ponderation, can have tho 
opportunity of convincing themselves of its correctness by taking 
stock: of the amount of Greek and Latin their sons have beon suc- 
cessful in transporting home with them through the perils and 
trials of a railway journey this Christmas, 

But there are somo things harder to transport with you than 
pocket-knives, whether of jadeite or nephrite, and harder to carry 
with you even than Aryan or any other languages. ‘I'heso aro 
domestic animals. The sheep and the goat are both found in tho 
Stona-Age pile-dwellings along with theso weapons. Doos Mr, 
II. M, Wostropp think a goat would be casior of transport than a 
celt (of jade)? Leb him try, Yot it would bo ‘a wild hypothesis’ 
* indeed which should avor that these animals came othurwise into 
the Switzerland pile-dwellings than by slow transportation from 
the Enst, 

I am anxious. to hear how your correspondent will meet this 
diMeulty, But bofore I write again 1 should be glad to be assured 
that any antagonist who may roply to my suggestions had con~ 
sulted the following references :— 

Kellor—‘ Lako Dwellings;’ English translation by J. B. Teo, 
IGS; Lp. 195, and ed, 1878; and Tischer and Fellonberp, cité, 
in toe, Edmund von Tellenborg— Bericht an dio tit, Direction 
der Entsumpfungen tiber die Ausboutung dor Pfahlbauton,’ Barn, 
1875. L. R. von Fellonborg— Noues Jahrbuch fix Minoralogic,’ 
p. 619, 1866, 
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LETTER 2, 
Jian 2, 1880, 

Your correspondent My, II. M, Westropp is slow to take a well- 
meant hint such as the one with which I ended my letter published 
by yor on Decombor 25. , 

1. The views which ho ascribes 10 M. Desor, it is trno M, Desor 
did once hold, but he repudiated thom at the International Con- 
gicss of Anthropologists and Archacologists which mot ab Brusscla 
in 1879, Ilere ave his oll and his now views, as given in tho 
‘Comptes Rendus’ of that Congress, published in 1873, Speaking 
of ‘therwild hypothesis’ of the importation of jado into Swilzor- 
land, M, Desor, p. 352, says:—'Pouwr ma part, je n’ai pu admotiro 
une hypothdse aussi peu vraisemblable, of pondant longtemps j'ai 
ponsé aves M, do Mortillet que cos rochos devaient so trouver dana 
Jes Alpos mémos. Mais voici tantét vingt ms que nous cherchons 
sang vien découvrir,’ A page and a little more follows; and on 
DP» 353, M. Desor sums up his altored view thug:-—' Ma conclu- 
sion que j’émots b défaut Vautres, ost dono ccllo-ci; ces roches, vu 
lour petit nombre, vu lour admirable état do conservation, sont 
des reliques des temps les plus anciens; elles ont été apporlées 
VOrioni par les premicrs colons qui ont suceddé aux peuplades 
do la piorro tnillée,’ : 

2. Mr. Westvopp asks me to account for tho prosonaa of jade axes 
in Ireland; but I do not know that any have over bocn found thore, 
though there is no yoason why they should nob, exeept tho yeanon, 
which oxplains thoir absenco from Denmark and Sweden and which 
T leave your vendors to divine, I gay T do not know of any jado 
hatehets having been found in Ireland; neithor did Sir Thomas 
Wilde, if we may judgo from his ‘Cataloguo of the Antiquitios of 
the Royal Irish Academy,’ p. 39, 1857. 

3. Sir John Lubbock’s words in ‘Prehistoric imos,’ 4th od, 
p. 82, arer—‘ Though, porhapg, it*would not yob be safe to conclude 
that these jade axes were introduced from tho Fast, no European 
locality for jado or jadeito has yeb beon discovered ; and it is por. 
feotly possible they may have passed from laud to hand and from 
tribe to tribe by o sort of barter, 

4, I cannot vorify tho second reference made to Sir John 


* 
JADE TOOLS IN SWITZERLAND, 689 


Lubbock, writing, as I am, in haste for an afternoon post. But if 
the sheep and goat were known at all in tho Stonc Age—and overy 
collection of Swiss-Inke antiquities shows they were—my argument 
stands, 

Let me say in conclusion that archacologists in Mngland will bo 
glad to have a notification of the various kinds of animals which 
were found in such abundance in the Bienne Lake pile-dwelling at 
Schaffis, In that station—one of the oldest in the Stone Age— 
both jadgite and nephrite implements wore found; but whether 
sheep and goat bones were found in company with them I cannot 
quite positively sny. Of courso, it has been put on record that the 
two sots of objects were so found in the Stone-Ago pile-dwellings 
of Mooscedorif, Locras, and Wanwyl, 
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XL. a eye 
ADDRESS ON PHYSIOLOGY IN RELATION TO 
MEDICINE IN MODERN TIMES, 


DELIVERED BEFORE THE BRITISH MEDIOAL ASSOOIATION, 
AT OXFORD, 


. « Tum fact that my connection with the University of Oxford has 
put me into the honourable office of giving this address will, I hope, 
justify in your eyes my adoption for it of an arrangoment, and my 
choice for it of a set of topics, which that local position has suggested 
to ma, If I wore to say that I had chosen for the subject of this 
address the bearings of the studies which it is tho business of my life 
to tench here, upon the interests of the medical profession, I should 
bo giving it too ambitious a title; it is but with some and with fow 
of these bearings that I propose or feel myself compotent 10 deal. 
T shall limit myself, firstly, by selecting only such topics as, having 
beon pressed forcibly upon my own attention in my own peculiar 
course of labour, have come to assume, in my own oyes at loast, 2 
considerable importance, and have seemed, in congoquonce, not 
unlikely to prove possessed of intorest for othors also; and I shall 
limit myself, secondly, by abstaining from going over ground 
which has, within my own knowledge, been ocaupied by persons 

. who have on previous occasions stood in tho position which I now 

oceupy before you. 

Let mo throw the heads of my addvess into a few short phrases, 
and say that I propose, with your permission, to spok firstly of the 
bearing of certain portions of the very extensive range of subjects, 
comprised under the titles Anatomy and Physiology, upon cortain 
points and problems which como before the attention of the medioal 
practitioner in the course of Iws actual duties; and secondly, of the 
illustration which some of the conclusions recently come to in 
Biological Science cast upon tho validity of certain principles which 
are ordinarily looked upon as authoritative canons for the regulation 
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of the veason in medical, and, indecd, in other investigations, 
Under tho term Biological Scionce are included, besides pure 
Physiology, Iuman and Microscopic Anatomy, Comparative Ana- 
tomy also; aud in this place, as your visit to tho Musoum will 
have convineed you, we give considerable, but as wo hope, not 
undue prominonce to this latter branch of study. I proposo to 
speak of the bearings of Biology on Medicine in each, but, owing 
to our local speciality just alluded to, specially in tho last mon- 
tioned of these four.departments. And I must ask you to bear in 
mind that the very constant referonco which I shall make, if not 
in my address, at all ovents in my notes, to the works and writings 
of others, is in like manner to be explained by my wish to have a 
distinctive colouring given to this address by tho local peeuliaritios 
of the great educational centre in which we aro assembled. For 
ono of tho most distinctive peculinritics of this anciont University 
-is the formation within ils precincts of such a library of modern 
science as will shortly havo no suporior, and but few rivals, in tho 
world. This wo owo to the woll-advised administration of the 
funds of that famous physician, Dr, Radoliffo; and it is from a 
wish to make a sort of acknowledgment of the obligation which 
medical and othor sciences owo to him and his trustecs, that I shall 
so constantly, at least in print, rofor to tho chapters and pages of 
the innumerable books which their enlightened munificence has put 
here ati the disposal of the studont, It is not, I can assure myself, 
from any irritable anxiety to impugn or depreciate the work of 
others, that I have so constantly consulted and specified thoir 
pages; nor, I trust, have I ullowed myself to bo tempted into the 
unpardonable fault of using, or rather abusing, a great opportunity 


by making upon it a petty porsonal display, Rathor have I folt it, 


to be my duty to occupy this hour as you ocoupy your lives, in 
doing what it may be possible to do for tho good of humanity. 
Your presence and your example make mo focl that any other 
course would be but impertinence; and I have therefore kept con- 
stantly before my oyes Bacon’s sentonee in condemnation of all 
empty parade of useless erndition— Vana est omnis cruditionis osten~ 
tatio nisi utilem operam secum ducat, 

The title of Niemeyor’s work on medicino, the seventh edition of 
which has recently appeared and come into my hands, will furnish 
me with an excellent text for my first head—The Connection and 
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Interdependence of Medicine and Physiology. That title runs 
thus:—‘Lehrbuch der specicllen Pathologie und Therapie, mit 
besonderer Riicksicht auf Physiologio und pathologische Ana- 
tomie, von Dr, Felix von Niemeyer. Sivbente vielfach vermehrte 
und verbesserte Auflage, Berlin, 1868. Tvom this work I will 
take my first illustration of tho nexus and connection of which T 
have to speak; and I believe that, though I am obliged to dissent 
from the explanation therein given of tho faets I shall refor to from 
its pages, the explanation which thoy seem to me to bear, oy rathor 
demand, shows even more clearly than the one there given the 
intimacy of the alliance which is now becoming so close botween 
the exporimontalist and the practitioner. In writing (vol. ii, p, 334) 
of a form of neuralgia, the pain of which those who have suffered 
from it themselves, or, indeed, have seen others suffering from it, 
will allow is not exaggerated by the application to it of the words 
‘fast unertrigliche, Niemoyer remaks! that the physiologists 
Dubois-Reymond and Dr, Méllendorff refer its origin to the ex- 
istence of a dilaled slate of the arteria carotis cerebralis, This slate 
of dilatation these authorities oxplain by a reference to certain faots 
in the physiology of tho cervical sympnthotic as discovered now 
some seventeen years ago by Bernard, and clucidated still further 
by Waller, Budge, and Brown-Séquard, And in like spirit, or at 
least by a roference to certain anatomical facts in the arrangement 
of blood-vessels, which he supposos to become dilated and distended, 
tho great Gittingon anatomist, Honlo (cited by Niomoyer, vol, ii. 
PP» 319-339), explains the causation of certain neuralgia, ‘Tho 
neuralgia which is apt to haunt the sixth, seventh, and eighth 
intercostal spaces of the left side, he has suggested may bo ox- 
plained by tho peculiar arrangement of the loft or smaller azygos 
* vein in that region ; and the greater rolative frequency of neuralgia 
of the first than of tho second and third divisions of the fifth 
eorebral nerve, he refers to the groater quantity of dilatable veins 
with which it is beset in passing from the inner to the outer 
surface of the sphenoid. Now I venturo, though with some difi- 
dence, as I find myself in opposition to such names and authorities, 
to dissont from the explanations thus givon of these frots, which I 

4 Jnoorreotly howevor; Dubois-Reymond himsolf explaining hemiorania oa due to 


a totanus of the muscular cont of the arterics, Sco Reichort u. Dubois-Reymond's 
Avohiv, 1860; Brown-Sdquard, ‘ Journal de lx Physiologie, iv, 13, 1861, 
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supposo must be acknowledged, with perhaps an oxcoption as to 
the relative statistical frequoney of neuralgia of the first division of 
the fifth, to be only too real facts. By laying the physiology of 
the corvical sympathetic alongside of the natural history of an 
altack of neuralgia, we shall be enabled, I believe, to seo that there 
aro stages in each corresponding with stages in the other, but that 
it is a stngo of spnsm in the ono, and nob a stage of relaxation and 
congestion, which corresponds with the stago of pain in the othor, 
Stimulation of the uppor cervical sympathotie produces, more or 
less immediately, contraction of the blood-vessels of the hond and 
dilatation of the pupil, and diminution of the temporattire, This 
is the first line of operation, resulting in what Brown-Séquard 
(‘Lectures on the Physiology and Pathology of the Norvous Sys- 
tem,’ 1860, p, 142) calls ‘Decrease of Vital Propertics’ Bub aftor 
awhile tho roverso of all this takes place, and the vossols dilate, 
Now whether this be so in consequence of exhaustion, ns is ordi. 
navily said (og. Funke, ‘Physiologio,’ vol. ii, p. 772), or not, as 
Dr. Lovén (who says in Ludwig's ‘ Arbeiton Phys, Anst.,’ Leipzig, 
1866, p. 11, that the sympathetic is not so casily tived) thinks, is 
of no consequence, or of little consequence, as tho fact of the 
sequoneo of evonis is accepted as I hava stated it on all hands. 
Indeed, similar alternations of altorntion in the calibve of vossels 
take place, as is woll known, spontaneously, as the phraso goos— 
whether rhythmically or not, still chronomotrically in yvolation to 
the needs of tho animal and its tissucs; in the artorios of tho 
rabbit's car (Funke, loo, cit, ii, p. 771, citing Schiff and Cullenfols), 
in tho veins of the bat's wing (Wharton Jones, ‘Phil, Trans,’ 1852), 
in the artovies of tho frog’s web (Listor, ‘Phil, Trans.’ 1858, 
p. 653); and‘the ocewrrence of thoso Intter altornations makes tho 
occurrence of the formor more intelligible, Now, a similar alterna- 
tion from a stage of contraction of blood-vessels, of coldness of 
skin, of shivoring, of total absence of heat, rednoss, awolling, or 
tenderness, to one of ineveased ireulntion, swolling, heat, and 
tenderness, constitutes two stages in an attack of nouralgin, homo- 
logous with the two described as occurring in irritntion of the 
sympathetic, It is ravo, I believe and Dr, Anstio teaches (* Stiniu- 
lants and Nareoties,’ 1864), for pain, as opposod to tondornoss, to 
persist after congestion; and prin in tissues differs as much from 
tenderness as remorse in a conscience diffors from tondorness in 
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that organisation; and tho two things are woll-nigh equally ox- 
clusive the one of the other in both cases. Porhaps the mere 
appositién of tho two sets of oceurrences sido by sido is sufficiont to 
justify my conclusion that the congestive stage of the physiological 
experiment is not the homologue of the painful one of the morbid 
history, mere apposition being sometimes sufficient to decide us on 
more difficult homologies, at Icast in the negative. But I may 
add, that the argument from the yavantia ac laedentia, as tho older 
physicians and physiologists phrased it, gives some confirmation to 
the view which teaches that spasm and starvation go in company 
with pain ; relaxation and congestion only with tenderness. I will 
put the facts before you as premises; you will piece them together 
into an argument for yourselves, Chloroform? is the grottest of 
juvantia in neuralgia ; chloroform, indeed, and other, in equal parts, 
as recommended * by My, R, Ellis, may be safely ontrusted to a safo 
person for self-ndministration; and, if taken persistently as well 
as prudently, may keep the attack in suspense until tho onomy, 
from weariness or chronometrie obligations, rotreats or withdraws 4, 
But this great reducer of neuralgia, this great and blessed producer 
of ‘indolence,’ as Locke called it, is also the great reducor of 
muscular spasm, as we know from its action and our employment 
of it in cases of hernia, and, indeed, of tetanus. Now, if it relaxes 
museles which wo can seo in the limbs and trunk without the aid 
of a microscope, wo may think it not improbablo that it will do the 
like by muscles which wo cannot sce without tho aid of that instr. 
mont, in tho arterioles, Chloroform, sccondly, has tho revorso 
action to that of tho sympathotic, in dilating the hlood-vessols of 
the head‘; as, indeed, also has alcohol, itsolf too a producer, though 


1 For action of chloroform, aco furthor, ‘Chloroform, its Action and Administration,’ 
by A, 3. Sansom, M.B,, 1863 ; ‘Asthma,’ by Hydo Saltor, M.D., 1868, p. 216, 

2 Soo ‘Lancot,’ Fobruary, May, June, 1866, and pamphlets published by Hardwicke 
and Brattell, 

5 Tho anncsthatic offeot of bisulphide of carbon in various kinds of headache, as 
pointed out by the lato Dr. Konnion (* Medical Times and Gazette,’ July 18, 1868, 
p. 77), may, perhaps, be similarly oxplained, 

4 T find that both Mr. Durham (‘Guy's Hospital Roports,’ iif, vi. 1860, p, 153) and 
Hammond (On Wakofulness,’ p. 25) aro agreed that, in animals undor chloroform, 
tho veins of the brain bocomo distonded, I do not, howovor, lay any great strozs upon 
this faot; firatly, bocauso the voing may become distendad under tho influence, not so 
muoh of the chloroform, a of the moro or less partial hindrance to respiration which 
ita inhalation implies; and, sccondly, because wo have, as yet (Famke, vol, ii. pp 
469-773), no very distinot evidence for the production of offoots on the voins by tho 
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less diveotly, of the ‘indolence’ wo desire, as well ag of much that 
we deprecate, And chloroform, thirdly, antagonises tho sympathetic 
in ifs very obvious action on the pupil, . 

Tt may bo bold in me 1o venture farthor in this direction ; yet, 
asa member of tho British Medical Association, and ag a reader of 
our admirable Journal, I may perhaps be allowed to say, before T ve. 
turn to my own more immediate subjects, that the account given 
by Dr. George Johnson in that periodical for March atst, 1868), 
seems to mo to indicate that epilepsy itsolf is but a frightful 
caricature of neuralgia, and of the results of vago-motor irritation 
and contraction, The presence of dilatation of the pupil in all 
those sols of cases may be thought perhaps but a, slight indication 
in the: direction of identity of cause. High spirits and great 
vivacity are not rarely, in both diseases alike, precursors of an 
attack; while counter-irritation, which both Schiff aud Sotseho- 
now? aro agreed in considering a strong and universal voflox de- 
pressant, is not rarely, in ‘both discnses alike, both, ex Aypothesi, 
dopendent on reflex vascular constriction, 2 preventive 4, 


aympathotio, But, taking tho fhots as given, wo must allow that vonoug fulness, 
though infertor doubtless to arturial roplenishmont, is still, ne the growling prostate 
of the aged, the rank hairs shooting up round old ulcord, and tho cock’s spur Wangs 
planted to the cock’s comb, show, a more or less favourable condition for growth and 
nutrition; whereas pain is correlated always with malnutrition and ordinarily with 
atrophy, and ia now always spokon of as a ‘dupression’ rather than as ‘an oxaltation 
of function.’ 

1 See Brown-Séquard, ‘Leoturos,’ 1.0. p. 179, ibique oitntr. 

2 Sotsohonow's words are theyo (‘Nouo Vorsuche,’ p. 23, 1864): ‘Wa globb ondlioh 
bei ineinen Gegnorn cinon Vorsuoh, au dessen Richtighoit ich koinen Grand an avolfoln 
habe, an wolchem dio olnscitige ‘Trigominus-Rulzung cine aturko allyemoine Roflox- 
Depression horvorriof,’ Lheso words soon to furnish something Wilco a raltonalo af 
the picking of tho nogo in helminthiasis, as also of much of that oowntor-lrvitation of 
tho fifth norve at its periphery whieh so-called ‘norvous irritable’ porsous praotiso on 
thomaolves in tho way of ‘tricks’ Malgaigno practised similarly an lus pationty, aa 
cortain savage races do upon thomselves with their Inbrots, enr- and nowe-rings, 

* Theso viows I camo to ontortain without any Inowledyo—or porhaps T should 
rather any without any conscious revolleotton—of those which Dr, Radalilfo hud put 
bofore the world in hia lectures delivered at the Collogo of Phystolaus, and published 
in 1864 in his work on Hpilopay, Pain, and Povalysls, T havo not altoved what T had 
written in consequence of my consultation of thia most valuable worl, to which I re- 
sorted aftor sooing a refurence Ww it in Dr. Anatio's book. ‘Ihis Indlor work 1 have 
already quoted in the text, and I found i¢ most useful and suggestive tomo, 
believe, indcod I hopo, that what 1 have writton is more or loss in gecordaico with 
Dr. Radeliffo’s viows, But it ia as much inforior for purposes of consultation, md ine 
deed from othor puints of view also, to what Dr. Radoliffe hay written, and J have road 
of his, on tho same aubjeot, is a skull whon just romoved, and that in a somewhat 
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I will now proceed to give, in the second place, an account, of a 
physiological oxperimont worked out for us, from time to time, in 
the laboratory of Naturo, which throws not a little light on a 
question which, I learn from Dr. Wilson Fox’s work on ‘ Dyspepsia’ 
(p. 141), is still a matter of dobate among pathologists—the quos- 
tion, to wit, ‘of the influence of perverted innervation in causing 
inflammatory, or sometimes even still severer morbid changes+’ Tt 
is well known that stags, after injury to the testes, have correapond- 
ing changes wrought ont in the corresponding horns, Such a 
specimen I can show you from the Christ Church Museum, founded 
by Dy. Matthew Lee, In a curious old work dedicated to him, 
in company with two others of the King’s Physicians, by Dr. 
Richard Russell*, and styled ‘The Economy of Nature in Acute 


fragmentary condition, from a barrow, is to the same sltull when pieced together and 
reconstructed, ag you may sco many auch skulls in the Museum, by Mr. Robertson, 

1 The following veforonces to authorities on thia voxed question I horowith ap- 
pond — 

Lister, ‘Philosophical Transavtions,’ 1858, p. 627. 

Bealo, ‘ Philosophical Transactions,’ 186g, part i, p. 447+ 

Virchow, ‘Archiy,’ vol, xvi. 1859, p, 438; ‘Collular Pathology,’ Chanco’s tranala- 
tion, pp. 311, 312. 

Pagat's ‘Surgical Pathology,’ Varncr's edition, p. 237, 1863. 

* British Medical Journal,’ 1866, p. 402. 

Anatio, ‘Tiancet,’ 1866, vol. ti. p, 548, 

Simon, ‘ Holmos'’s Systom of Surgory,’ vol, i, p. 62. ry 

Bernard, ‘ Legons Physiol, Pathol, Syat. Nory.,’ vol. ji, p. 518. 

Brown-Séquard, ‘Lectures on the Physiology aud Pathology of the Nervons 
Syatom,’ p. 143. 

Budgo, ‘Toudbuch dor Phystologic,’ p. 794. 

Funke, ‘Wandbuoh dor Physiologia, vol. i. p. 776. 

Donors, ‘Speo, Physiologio,’ p. 140. 

Billroth, ‘Dio Algomeine Chirurgisoho Pathologic und Thorapio,’ 1868, Dp. 7a, 

Niemoyor, ‘ Lohrbuoh dor Pathologic und Therapio,’ 1868, il, pp, $20, 340, 428, 

Handficld Jones, ‘Fumetional Nervous Disordors,’ p. 11; Leoturos in ‘Medical 
‘Timea and Gazotto,’ 1865. 

Somuol, ‘ Molesohott’s Untersuchungen,’ Band ix, p. 18, 

2 Tt may bo interesting to rocord horo, in passing, that Dr. Richard Russoll lived at 
Rending, that ho was a friend of Dr, Chapman and of Dr, Frowon of this very placo, 
and that tho copy of his work to which I have reforred, and which oxists in tho Christ 
Chursh Solentific Library attached to the Christ Church Musoum, and dopoaitod with 
it in the Univorsity Musoum Buildings, did in 1760, cleven years before Dr. Russell's 
death, belong to Dr, Chapman, Now these faots and dates render it not improbable 
that this vory specimen may have been given by Dx. Russell to Dr. Chapman, possibly 
togothor with this copy of his book. It is unfortunate that so much ghould be loft to 
speoulntion; but this digression may bo justified by the moral which it conveys, to tha 
offeat that we ave bound, whon receiving a specimen into a museum, to put on record 
forthwith, for the benefit of our successors, a note of its history and donor, Dr, Russell 
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and Chronical Diseases of the CHands’ (pp. 27~24), five cases of 
injury to the testicular gland in sings aro reeordod. In such cases 
as theso after the injury to the testis, the horn may or may not be 
shed annually, and if may nover thoneoforward lose its ‘velvet 5’ 
but it never becomes the dry lowly vascular weapon of offenco 
which, in a fortnight or thrce weeks from the presont time, we 
shall see the bucks polishing their hard leathor-contod horns into 
against shrubs and trees, It remains vascular and spongy within, 
and coated outside with a hairy skin, which may be prolonged into 
pendulous outgrowths. Boing sensitive and frngilo, and blecding 
easily, it acts as 2 second sexual disqualification; and, as I am 
speaking of this correlation of growth, I may be allowed to add, 
that its reality is further testified to by its absenco aftor similar 
lesions in reindeer, where both bucks and does aro aliko horned, 
Now, I submit that tho unilateral correspondence of malnutrition, 
such as wo have here, is as good an instance and exemplification of 
Pfttiger’s first law of veflex action, the law of unilatoral (yleichscitiy) 
transmission of stimulus, as any unilateral or homolateral twilehing 
of any muscle can bo in response to any one-sided slimulus, Only 
the reflex action shows itself in the way of nutrition—a sort of 
reversed hemiplegic nutrition, it is trae—and not in that of move- 
ment nor in that of secrotion 4, 

4 Tot mo, as in tho former case, lay nlongside of the physiological 
experiment a parallel to it from pathology. This I will do by tho 
help of Budgo, who, at pages 794~795 of his ¢ Ilandhook of Phy- 
siology,’ gives us the two following short historios, which havo 


was tho author of sovoral othor worlts bestdes the ono I have quoted, ‘holy oxistonco 
hing oscapod tho notloe of Dr, Munk, in his Intorogting volumes, ‘ho Roll of the 
Royal Collogo of Physioinns,’ vol. ii, p.iga, Dhoh titles mos 1. ‘Do Tabo Glandulart 
sivo de usu Aquac Marinag in Morbis Glandularum Dissortatio;' int vol. 8yo.s prot, 
58 2, ‘A Dissertation concerning tho Use of Sea-wator in Discases of the Glanta;’ to 
which is added an Mpistolmy Dissortation to R. Fiewen, M.D, ; in ono volumo, 8yo,; 
price 53. 

* Seo Otto, ‘Nouo soltone Beobaohtungon Samrl.,’ vol. fi. p to; Blanosgor, ' Dit, 
Sox, Mamm, practor partes soxuales,' p, 36, Since writing tho abovo, I havo soon a 
note to p. 22 of Mr, Payot’sa ‘Surgical Pathology,’ odited by Professor Lurnor, in 
which the fnet that no disturbanco of nutiition is effeoted by moro tranaplantation of 
tho testis in cocks, ia brought forward to show that no mora norvous distui bance can 
account for these alterations of nutrition, I do not think that thosa negative roaults, 
obtained from oxporimonta on half a dozen birds, oan ontwoigh the positive frets of 
unilateral correspondenee in mainulaltion which have beon go fiequontly obsorved in 
niammals, (Seo Huntotian Cataloguo, Osteological Sorlos, vol, if, p. gg.) 
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come under his own observation, IIis words run thus in trans- 
lation: ‘After a long-continuing stagnation of blood at tho ond of 
the small intestine and the beginning of the Jargo, in consequence 
of which exudations and adhesions of the peritoneum ensued, the 
entire right half of the body became weaker than tho left, was 
tived sooner by exertion; tho right foot became cold sooner, undor 
the same circumstances, than tho left; the right ear became mush 
more rapidly the seal of vascular dilatation than tho left; and 
other similar phacnomena developed themselves. Aflor a great 
abscess under the right gluteus maximus, and an immense logs of 
pus, the right hand and the entire right arm became not only 
evidently thinner to the eye than the loft, but also actually 
smaller,’ These cases are decisive as to the interforence of the 
nervous system in the process of nutrition; and, though organs 
and structures, such as the opithelial and the cartilaginous, both 
physiological and, I suppose, morbid, may and do exist and grow 
in animal bodies being as devoid of blood-vessela and nerves as 
though they were found in vogetablos, still any arguments based 
upon these undoubted facts can be met at once, if so wo caro to 
meet them, with the more or less accepted physiological axioms, 
‘Tho interdependence of parts augments with their development ; 
the solidarity of organs inorenses and is more intimate with each 
superaddition of a fresh fuclor to the entire economy, But thosey 
eases do not, of course, touch the question of the way in which this 
norvous influonce comes 40 act on tho tissues, whethor medintely 
through the blood-vessela, or immediately on the tissues with which 
thoy are supposed, in the case of tho salivary glands by Piliigor, 
thongh not, as I apprehend, by Dr. Bealo (‘ Phil, Trans’ 1865, 
p. 447), to become continuous, Nor does such an experiment ag 
that of Biddor, in which a salivary gland, under norve-stimulation, 
picked out two-thirds of the ontivo quantity of iodide of potassium 
in tho circulation, to one-third picked out by the substaneo of its 
follow, not so stimulated, Fora more innorvated gland is also a 
moro vascular gland; and of the two antecedents, greater nerve~ 
ourront and greater blootl-current, we have no right from this 
experiment te say that the one rather than tho othor is the cause 
of this particular consequent, And much probability will come to 
attach itself to Virchow’s viows, according to which innervation is 
not proven to increase nutrition dixeotly, but works only mediately 
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by its influence on the blood-vessels, in the minds of persons who 
may be averse to multiplying laws by cases such as these. Wo 
go to a case, as I suppose most of us may, like myself, have gone, 
and we frequently find one sido of the body hot, and the othor 
cold, ‘This latter, the friends will ell us, is tho paralysed part; 
we find that it is not; and Bornard’s experiments, and Brown- 
Séquard’s (1.¢. p. 146), enable us to understand why this is ao, 
An excellent caso to the same effect, showing how inorense of vital 
properties may take place in the entire absence of any connoction 
with the upper part of the cord or brain, may bo given from a 
paper of the late Sir B, C, Brodie’s, in the twentioth volume (1837) of 
the ‘Medico-Chirurgical Transactions,” ‘A man. was admitted into 
St. George’s Hospital, in whom there was a forcible separation of 
the fifth and sixth cervical vertebrae, attonded with an offusion of 
blood within the theca vertebralis, and Iacoration of tho lower part 
of the corvical portion of the spinal cord, Respiration was per- 
formed by the diaphragm only—of course, in a very imporfoot 
manner. The pation died at the end of twenty-two hours; and, 
for some time previously to his death, he breathed at long in- 
tervals; the pulse being weak, and the countenanco livid, At 
length, there wore not more than five or six respirations in a 
minute, Nevertheless, when tho ball of a thermometer was placed 
between the scrotum and the thigh, the quicksilvor rose to 111° 
of Fahvenheit's scale, Immediately after death, the temperature 
was examined in the samo mannor, and found to be atill the 
same,’ 
Tho larger size of x horse’s hoof, the nerves of which had beon 
. divided, should probably be similarly explained by tho greater alllux 
of blood which would sot in thither tempornvily until the continuity 
of tho nerve was ro-cstablished, (Ogle, ‘Med. Times and Gazotto,’ 
Nov. 3, 1866.) And, finally, such an occurrence as tho inflamma« 
tion of skin, egrtilage, or cornca, after its own sweat will, and not 
in the line of an irritated nerve passing through if or near it 
(Virchow’s ‘Cell, Path., Chance’s translation, p, 299), seems to 
speak plainly enough to tho self-sufficiency ol animal cells to . 
respond to what Niemeyer calls ‘Tusulte, without appenting to any 
higher powers for assistance ; just, in fact, as though thoy wore as 
little animal, as truly vegetable, and ag indopendent of any oranio- 
spinal centre as the gall-producing oak or willow. 
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But, in spite of all this, Iam inclined to think that the direct action 
of nerves on cells is a vera causa; and, oven if our highest micro- 
scopic powers do succoed in proving that norve-tissues are nover 
continuous with any other tissues in any part of their distribution, 
it must still be recollected that such intorvals as may be demon- 
strated will be, if not insonsible, at all events infinitesimal ; and 
nerve-forea may well be sufficient to act across such gaps as theso, 
(See Dr. Radeliffe’s ‘Lectures on Epilepsy,’ 1864, pp. 13 and 330.) 
I can appeal for my justification to Professor Listor’s experiment, 
recorded in his paper on the Cutancous Pigmentary System in the 
Prog (‘Phil, Trans.’ 1858, pp. 636-639), in which certninly the 
nerve-system is shown to have some control over the molecular 
movements of concentration and diffnsion quite independently of 
the blood-vascular system, ‘The cossation of the circulation in a 
frog’s web entails the concentration of the pigment; thorofore 
Professor Lister took « pale frog—i.e, one in which the pigment 
was already concentrated; and, tying a ligature above tho ankle, 
soas to eliminate the condition of cessation of the blood’s cirou- 
lation, he thon climinated the condition of nerve-influence from the 
cranio-spinal axis by amputation above tho ligature. Cessante causa, 
cessat et effectus ; the norve-force is removed; and the pigmontary 
diffusion which it had hold in check is sot up and continues, until 
suporseded by the post mortem concentration which ordinarily takes 
place, and produces that lightoning of tho dark hue usually soon in 
tho frog aftor death. This exporiment, which I havo not given in 
full, nor in Professor Listor’s own words, is a vory striking ono; 
and I hope I may remark, withont offence to any representatives of 
tho Gorman Fathorland, to which physiology owes. go much, that 
much that has beon recently written and worked at there might 
have beon spared, had My, Lister's papers beon as well known to 
them as they will be to their successors, They scom to me to mark 
an ora in the litoraturo and in our knowledge of the essouce of 
inflammation, 

Horo, if I may bo allowed to digress somowhat, I would remark 
that Professor Lister's suggestion made in 1858 (loc. cit. pp. 619 
and 640) as to the probability of tho existence in the limbs of a 
ganglionic apparatus co-ordinating molecular and othor movements 
at the periphery, somotimes indopondently, sometimes subordinately 
to the oranio-spinally placed nerve-centros, may scom to havo found 
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a justification in Professor Bealo’s demonstration in 1865 of the 
ending of tho muscular nerves in nucleato rotionlar ploxnses, 
Assuredly, tho discovery of theso not-works bearing nuclei dogs 
away with the neccasity for miy further carrying on of #lfo appa~ 
rently interminable disoussions as to the existoyca of jan *idio- 
muscular’ as opposed to a ‘neuro-musealar’ contractility, But: I 
will take this opportunity of saying, that there are not winting 
purely physiological considerations, which, though wob*by any 
means amounting to demonstration, do nevortheless lond some’ 
little probability to the ‘neuro-muscular’ explanation of those 
movements which {ako placo in muscles soparaled from all-von- 
nection with central nerve-organs. firstly, those mhdvomonts+are, 
within my exporienco, more marked and frequent in the museulay 


tissnes of young animals; and tho history of tho development of* 


nerves would Jead us to expect to find a greater deyree of -inde- 
pendence in the peripheral nerve-system, than we should look for 
in the adult organism; for norves do not grow from cells in the: 
direction of what we know in tho adult'state and ynder-low poworg 
of the microscope as their branches; but, as Von Tonson has shown 
(Quain’s ‘Blements of Anatomy,’ 7th dit, p. olxiv), two nétve-cells 
are connected by a fibro, and it is by the withdrawal of the one cell 
from the other, and the elongation, so to say, of tho interconnecting 
fibre, that the peripheral and central ganglionic systoms respectively 
assume thoir adult relations, And just so, I may add, in corlain 
annelids and lamellibranchiata, we have, as we not rarely do havo 
in the lower animals, a stereotyped though but partial adumbration 
of what is but a single seeno in the moving’ diorama of the dovolop~ 
ment of the higher; and we find tho peripheral norvo-syslom 
studded with eyes or other sensory organs, and possessed of a 
prominonce and importance relatively to the central nervo-ganglia 
which is only temporarily seon in tho development of moro porfect 
creatures, . 

Secondly, many of the casos of death in adults, in which this 
irritability is found to oxish most commonly and markedly, aro 
cases in which, from very various reasons, the funetions of tho 
intracranial norve-centres ave pub into aboyance at o very carly 
stage in the procoss deathward, Such are (sco Nysten, cited by 
Brown-Séquard, ‘Proceedings of Royal Socioly,’ 1862, p, 211) 
cases of decapitation, of asphyxia, and of suddon haemorrhage from 
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a large artery. Now we know that movements do continue in a 
portion of intestine which has been deprived of its mosentory, and 
wa ascribe tho production. of thesc movements to the presence in 
the walls.of the intestine of tho plexuses demonstrated to us by 
Meissner and Auerbach ; and, if we may ascribe like effects to like 
patises; We may ‘aseribo the post mortem twitchings of muscles to 
Professor ‘Boalo’s neuro-muscnlar apparatus, Tn like manner wo 
showild expect from similar reasons, and wo do find, as a mattor of 
fact, this same neuro-muscular irritability greatly prominont in the 


‘small-brained cold-blooded vortebrata, and in hibornating mammals, 


Int-all of these animals alike, the central norve-systum is small 
relatively tothe entire mass of their bodies; whilst in birds, or at 


-least in tha more highly organised of the class—for birds, like 


other bipéds, differ as to the mass and use of the brain (sec Parkor, 
‘Zool. Soc, Trans, v. 1862, p. 207)—tho brain may hold a more 
favourable relation to the entire mass of their bodies than in any 


* other’ class of animals; and in birds, as is well known, wilh somo 


fowreptile-like exceptions, such as the peewil, muscular irrilability 
ceases almost with thoir last act of expiration. 

Whilst spenking of this condition occasionally found in tho 
muscles aftor death, Iam tempted to say a few words of the ompty 
condition of the arteries which is almost constantly fotnd after 
death, I observe that Von Bozold has explained this well-known 
phnonomonon as being duo to a last nervous impulso communicated 
to tho small periphoral vossela from the brain. Mis words ave 
(U. ntersuchungon aus dom Physiologischon inboratorium in Witra- 
burg,’ [oft ii, pp. 358, 359, 1867): ‘Sichor ist abor cin ungemoin 
wichtiges Moment hierbei dio Innorvation dor Muskeln in den 
kleinon Gefasson des Kérpora. Man stollo sich vor, duos in dor 
Agonio, in Todes-Kumpfe, das vasomotorische central Organ im 
Gehirn noch*in Kyampf-zustande versotut wird, wolche mit Pausen 
der Evschépfung abwechsoln ,., Ausserdem ist gezoigt worden, 
dass jones letzte Ueberpumpen des Blutes aus den Arberien in dio 
Venon, bei don Simgothicron wenigetons, unter dem Tinfluss einer 
lotater Thitigkeit des Gehirns geschicht.’ Surely all these * Vor- 
stellangon’ would have been spared, if Professor Von Bozold had 
been acquainted with Mr, Lister's papers, or even with thoso points 
in thom to which I have reforred. Indeed, that his view is un- 
tenable, is clear from a consideration of the fact that the ciroulation 
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ean be kepb wp, and will, like the mnsculay invitability, porsist in a 
decapitated animal for dslong whilo after death, if artificial respira. 
tion be put in.play, ‘Tho empty stute of the arteries post morte. is 
most probably to be oxplained by the action of tho periphoral 
nervo-systom on the arterioles; though Dy, Alison would have 
explained it by the attraction a Jronfe foreo of the tissues around 
the capillaries; but Von Bozold’s viow of tho soures of the norvo~ 
muscular action of tho peripheral vossela is, I approhond, more 
untenable and less plausiblo than most theories which havo ‘had 
their day and ceased to be,’ 

The following short history scoms to me to bo n good inatanea of 
tho ‘action, or rathor of the want of action, of tho peripheral nerve- 
system upon the arterioles, A man, who came somo years ago 
under my own care, had had a bullet pass through his arm just 
above the elbow, so as to sever tho musculo-spiral nerve, ‘Tho 
sears of exit and ontrance were in the lower third of the arm, 
Under ordinary cireumstances, the soft parts of the lowor arm 
maintained their normal consistence; bub thoir power of resisting 
changes of tomporature was greatly impaired, as woll of course as 
tho sensibility of the parts supplied by tho injured nerve. 1 reool- 
lect scoing the swollen stato of the inner side of tho hand one cold 
yaw morning whon tho man was on sentry duty, and had his hand 
chilled down by the musket he had 1o onrry, Now, I apprehond 
that this turgescenco is to bo explained by saying, that the local or 
peripheral nerve-system of the affected parts was competent under 
ordinary circumstances to ropulate tho calibro of the arteries 5 Int 
that its activity was liable io be depressed, as wmdor tho cireum= 
stances relaicd, into acttal aboyancs, in tho absonee of my poast« 
bility of any assistance being supplied to it from the eranio-spinal 
norve-axis, Thus, undor the dopressing offect of cold, which seems 
to work: here much as it docs in cheeking the regeneration of 
artificially amputated parts in snails and in selamandorg (* Miiller’s 
Physiology,’ by Baly, and edit, i. p. 4443 Bonnet, ‘Cjuvres, tom. 
v. i. pp. 328, 329), the peripherally placed ganglionic system was 
put into aboyaneo; and iurgesconco of tho vossols it ordinarily 
supplied with ‘tone’ onsued, Just similarly in mammals the skin 
of which has been covered with an impormeable varnish, and 
in which death is as much due to tho chilling down which tho 
destruction of the non-conducting powor of their hairy integumont 
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entails as to the pennijg-in ‘of its various norid and volatile and 
other seoretiong, oedema and fascular congestion aro to be observed 
in the skin, as well as in other, organs (Ranke, ‘Physiologie,’ 
p. 486). The flame of mammalian life, like tho flamo'of inorganic 
combustion of carburetted hydrogen, can only bo sustained ay 
a high temperature; a certain reduction is as fatal to the one as it 
is to the other in the Davy lamp, and the vitality of the moro 
exposed peripheral is more easily depressed ‘than that of the more 
protected central nerve-syatem., , 
I should be paying but a poor compliment to the judemont 
which has provided a microscopic exhibition for the instruction, and 
entertainment of this evening, if I wero to dwell at any length 
upon the relations borne by Histology to Medicine and Surgery, 
And, secondly, if I were to dwell in the least adequately upon the 
importance of a knowledgo of Microscopic Zoology to the diagnosis, 
and what is better than the diagnosis, and even than the thera- 
peutics, the prophylaxis of diseases of all kinds, from those which 
are considered trifling or contomptiblo by most mon, except those 
who suffer from them, up to those which excite world-wide anxieties, 
such as trichiniasis or cholera, I should have to oxtend my address 
to a length you would shudder to think of “Upon one single 
point I will make a few remarks; and the purport of theso will be 
to show how the manipulation of such an inslrnment as a cathoter 
may find, if wo are to do justice to our patients, ils regulative 
condition in tho manipulation and revelations of the microscope, 
Thad myself recently como to suspect that the determining con- 
dition of the triple phosphatic alkaloscence of the urine was to be 
looked for and found in tho presence of somo of those organisms 
which Pasteur has proved and hygionists havo believed to be the 
real causative agonis of fermentations and putrefactions, Ono 
neeepted view of the causation of this most mischiévous metamor- 
phosis is, that the coals of tho bladder, in consequence of altered 
innervation, ag after spinal injuries, ack upon the urine as so much 
dead mattcr acts on blood in causing its congulation, or as tho 
tissuog round about the enpillarios act when they are in un abnormal 
condition upon the rows of blood-corpuscles within those canale; and 
by this ‘catalytic’ agency break up tho urea and throw down the 
ammoniaco-magnesian phosphates. Another viow ascribes the like 
offeet to the ‘fermentative’ working of tho abundant catarrhal’ 
La 
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muous, which is in somo enses flaked off from tho innor walls of the 
bladder, Now, neithor of these views suggests a vara cause Lov the 
effect for which they profess to account. Blood eongulates whon in 
contact with non-vitalised matter, and bleod-corpuscles arrange 
themselves in rowleaue wnder similay cixoumsiances, Bub My, 
Lister, who has shown us so mueh which bears on this mater, has 
shown us also, and that in the last number but two (July 18, 1868) 
of our Journal, that urine will romain for an indefinite poriod 
undecomposed in a properly conshucted, which happons to moan 
a properly contorted, receptacle, even though that receptacle be ag 
Hittle vitalised as glass, And Niomoyer has shown, whnt I daro 
say many who are now hononring mo with their presenco havo 
observed, but, I think, not recorded, that wine often rotains its 
acidity through protracted casos of vesieal catarrh, and in spite of 
owumuli of clouds of ‘fermoniative*® mucus; which ave, therefore, ag 
little of verae cansao ns is ‘catalysis’ itself, But tho presence of 
vibriog in tho uring, and that bofore ib leaves the bladder, is a vera 
causa, isc, a present condition, and therofore possibly a cause, or 
connected with tho cause, of tho phacnomena to bo investigated 
(seo Beale, ‘On the Unino, p. 196); and tho idea that tho alka- 
lescence in question depended upon them, an iden which I had nob 
the time to find an opportunity of vorifying for mysolf, 1 find has 
heen verified for the benefit of othera hy Nicmoyor, with the adsist. 
ance of Tranbe and 'Loulfel, ‘In tho course of lasl year,’ says 
Niemoyer (le. ii, 66, 1868), ‘I arrived, partly by means of an 
observation of Traube’s, partly by means of experiments and obser. 
vations of my own, which havo beon published by Leuflel in the 
“Berlin Klinische Wochenschrift,” at the convielion that ib was nob 
the vesical mueus, but lowor organisms, which probably got into 
the bladder by means of tho introduction of badly cleaned. eathotors, 
and exeito there the alkaline formontation of tho urine’ Now, 
whethor the vibrios find their way into the bladder oxclusiyoly on 
dinty catheters or not, I apprehend that tho addition of some 
carbolie acid to the oil usod for lubricating theso instrumonis, 
whother thoy be guilty or not of what is hero Inid to their chargo, 
will bo a piece of practice calenlated to prevent tho alkalescence 
which the vibrios cause by provonting these vibvios thomselves 
from entering on their ovil activity, Myx. Listow’s papor, just 
alluded to, will show that this is an experiment which may vory 
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safely be tried; if earbolic acid can bo safely introduced into a 
wounded pleural cavity, assuredly we necd not hesitate about the 
passing of if into a bladder. Thus many sciéhtific researches, 
undertaken in the first instanco for the clucidation of speoulative 
truth, and for the rectification not of unsound organs and fune- 
tions but of unsound theories and explanations, and prosecuted 
throughout by the aid of the most refined methods and instrn- 
ments, come ultimately to bear upon such matters as cathotorisa- 
tion and alkalescent urine, I would not, however, be thought 
to undervalue the worth of researches carried on at whatevor cost 
with the sole object of procuring correct notions as to the way 
in which processes, even wholly beyond owr power of modification, 
have been and are being enrried on. It is a great and positiye 
gain whon we get rid of ono falso hypothesis, ono single false 
formula which by frequent repetition has attained to the dignity 
of a philosophic axiom, and acquired a sort of prescriptive right to 
‘warp us from the living truth’ The Chemists, as I am informed, 
are conspiring to offect what the old Greeks would have called 
a ‘Catalysis’ of the kingdom of ‘Catalysis’ itself, and its banish- 
ment to the Limbo of Vanity, there to herd with Phlogiston and 
many other and younger as woll as older unsulstantial Idola 
Theatri; and though these altoations of theory may not as yet 
have affected the oxygon we breathe, nor even have enabled us as 
yot to regulate with any greater precision the processes of formenta- 
tion with which wo havo for so many ages had an empirical 
familiarity, they havo givon us at loast a warning as to maintaining 
alwaya that proper diMfidence as to tho all-suilicient validity of 
our theories, by whomsoever promulgated or ondorsail, which is so 
constantly of avail in actual practical work, ‘The phacnomona, let 
me add, to account for which the hypothesis of Pangenesis has , 
been recently (Darwin, ‘Animals and Plants under Domestication,’ 
1868, ii, p. 403) pub forward provisionally, ave, and will, we may 
believe, always remain, beyond our control; but there will bo no 
one, I suppose, who will not fecl an interest in observing how the 
revelations in the all but infinite divisibility of‘ germinal maticr,’ 
which wo owe to Professor Beale, may come to bear upon the 
explanation of tho marvellous phaonomena of reproduction and 
horeditary Wransmission. ‘Nor ean I leave this subject wilhout re- 
marking that it isin great probability upon the self-multiplication of 
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such infinitosimal particles as this hypothesia of Pangenosis postu. 
lates that processes, to the naked eye tho very roverse of Gonosis, 
have been found to depend; and the Bluo Book on tho Cattle. 
Plague (‘Third Report of the Commissioners,’ &6., p. 151) will show 
you that hero, too, we aro dependent on the employmont of the 
very highest powors of tho microscope ; and it is scarcoly necessary 
to add that ils employer was in this case Professor Bealo, 

Té I have been short in speaking of tho advantages which the 
histology of modern days hag conferred upon its thorapontics, 
I might bo shorter still in dealing with my third head—the 
dependence, namely, of the healing art upon the frets of Anthro. 
potomy—that is to say, upon tho naked-eyo knowledge of the 
structive with which it has to concern itsolf. Some little, how- 
ever, I must say with your permission, Some persons are inclined 
to think that there is somo sort of antagonism bhotwoon tho intorests 
of microscopic and those of naked-cyo anatomy; and hints more or 
less obscurely expressed may be found to this offect hero and thero 
in writings even of the present day, Ibis in much the samo spirit 
that persons are found to say that tho sending of missionarivs to 
the heathen abroad entails so much curtailment of similar work 
at home, and others will say that tho starting of any fresh 
charitable institytion necessitates the subduction of so much from 
the funds available for those already on foot; and that othors 
again will say that tho enconragomont of natural actonco is 
‘inimical’ to the progress and cultivation of literary and clasgionl 
studies, Now, all these views depend upon the radically falso 
assumption that intellectual and moral activities are limiluble and 
measurable by certain quantitative conditions, just as a man’s 
expenditure is or ought to bo limited and measmable by his balance 

«in the bank, This analogy is a wholly fallacious one, Lut it has 
nipped many an excellent project in tho bud. A truor analogy is 
furnished us by the history of those infinitesimal scraps of germinal 
matloy of which I was just now speaking, which are hard to 
destroy even with floods of carbolie acid and copporas, and which 
possess a faculty of solf-multiplication wholly unparalleled within 
my experience in the history of tho motallio objects of which wo 
were jusb now speaking, Activity and carnostneys, in fiet, which 
aye some of the best things, resemble some of the worst in being 
eminently contagious. ‘Tho example of a strenuous labourer in 
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one field, spreads into the weedy acres of his slothful brothron on 
the right and left; and the improvoment of tho microscope has 
but been accompanied by a more thorough and aconrate working 
owt of human dissection, Let us leave metaphor and general state- 
ments, and come to facts, I have in my possession a worl written 
for the use of anatomical students in the Univorsity of Mdinburgh 
—a place then, as now, at least on a level with tho most advanced 
cenbres of such education elsewhore in Great Britain, Its titlo is, 
‘The Anatomy of the Tuman Bones and Nerves, wilh a Description 
of the IIuman Lacteal Sac and Duet, by Alexander Monro, M.D,, 
late Professor of Anatomy in the University of Edinburgh, A now 
edition, carefully revised, with aditional Notes and Illustrations, by 
Jeremiah Kirby, M.D., author of “Tables of the Materia Medien,” 
1810.’ The date of its appearanco takes precedence, therofore, by a 
dozen years at least, of the first appearance of an achromatic com-~ 
bination; and if the dovelopment of miovoscopic zeal had really 
been injurious Lo the diffusion of thorough anthropotomical know- 
ledge, we should find hore in perfection that precision and fulness 
which ew Aypothest aro tho oxclusive fruits of individual attention 
and undistracted concentration, Now, a few weeks ago, I was 
pursuing somo anatomical researches into tho homologios of the 
shoulder-joint muscles, and by the suggestion of one or two of my 
friends, amongat, whom I may mention Dr. Boycolt, I took up tho 
lino of argument for homological idontity which innorvation 
furnishes, Being deep in tho country, I was vedueed to consult, in 
tho absonco for the moment of other books, the work 1 havo just 
mentioned, for a small matter in the composition and decomposi~ 
tion of tho brachial ploxus, This is what I found to sntisly my 
onquiry in a book oxpressly Wenting, you will please to rocolleet, 
of the nerves, and written by one of those ‘famous old anthro- , 
potomists’ who were not distracted by ‘ microscopische Spiclercien, 
‘The fourth cervical nerve, after sonding off that branch which 
joins with the third to form the phrenic, and bestowing twigs on 
the muscles and glands of tho neck, runs to tho armpit, whore 
it meets with the fifth, sixth, and seventh corvicals, and first dorsal, 
that escape in tho intorsticos of the wuseuli scaleni, to come at the 
armpit, where thoy join, soparato, and rejoin in a way scarcely to be 
rightly oxprossed in words; and, after giving soveral considerable 
nerves to tho muscles and toguments which cover tho édoraw, they 
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divide into sovoral branches, to bo distributed to all parts of the 
suporior oxtremity, Sevon of these branches I shall describe undor 
particular names’ fp. 291), These sovon branghes have the parti- 
cular names of Scapulavis, Articulavis, Cutancus, Musculo-Culanous, 
Muscularis, Ulnaris, and Radialis, Of such little trifles as the 
conneetion of the second and third cervical sympathetic ganglia 
which gives off heart-nerves with tho arm-nerves, upon which 
connection the pain down tho inside of tho arm in heart-disease 
Niemeyer (ii. 338) supposes may, and tho older anatomists would 
have said must depend; as the subelaviug nerve and its connection 
with the phronic, and so with tho shouldor-tip pain in liver-discngo, 
we have just as little mention made as wo havo of tho nervos 
supplying those small muscles, the pestorales, Surely knowledgo 
ig not like a voleanic archipolago, where the upheaval of ono mass 
of solid ground entails tho submorgenco of another; srathor it 
resembles some vast tablo-land which is rising, and now and thon, 
at aecelorated rates of progress, out of tho waters, and has, in these 
days of the subdivision of property and of Inbour, its broad and 
continuous surface seized upon, partitioned out by onclosures, and 
put under cultivation by various cecupants so soon as ever ils out 
lines are recognisable. 

My last topic, in this division of my address is tho connection 
which Compaiative Anatomy has with Medicino and Surgory, and 
the bearing which a cultivation of this department of Biology has, 
or is likely to have, upon the interests of the profession, Of the 
benofits which Comparative Anatomy receives at tho hands of 
medical practitioners there is libtle occasion to speale; ox yathor 
Mr, Parker's volume on ‘The Shoulder Girdlo, just published by 
the Ray Society, may speak for mo; it is only loss vast than 
valuable, and will constitute the commencemont of a new epoch in 
the scionco. But what I have to speak to is, not the benefits 
which Compmativo Anatemy reccives, but those which ib can 
confer, And I believe that the oducational working of thia study 
is perhaps the particular line along which tho best fruits for the 
profession, and for the public, may reasonably bo looked for, Any 
study which forcos its students into that most valuablo knowledge 
~the knowledge of when a thing is proved, and when it is not— 
is ipso facto an ally of real medicine, and a deadly onemy of 
quackery, A person who has in any way become nequainted with 
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what reasoning and reasons aro in one subject, will bo apt to look 
for similar reasons and similar reasoning when he has to deal with 
another, and qspecially and rightly if that othor be a closely allied 
subject, And whon natural knowledge shall have become moro 
widely and gonorally diffused, an end which wo may hope to help 
towards accomplishing by means of our School of Physical Seionco, 
quackery, with its painful spectacles of reputation and confidence 
unfairly withhold and more unfairly bestowed, will conse to flourish 
in its present rank exuberance, A worker in Biology gains repu- 
tation accordingly as he is acute enough to observe and generalise 
for himsolf, and accordingly as he is conscientious cnough to malo 
himself master of and duly acknowledge the labours of others, It 
cannot be said that learning, talent, and labour avo equally certain 
do secure prominence cither for a medical doctrine or a medical 
practitioner. Tho medical doctrine obtains currency, acceptance, 
and popularity, and the confidenco of an, ill-edueated publie, by 
virtue ordinarily either of the effect on the imagination which its 
paradoxical charactor secures for it, or of the offect on the 
ear of the alliterative ring of the phrascology in which it is em~ 
bodied. The success of porsons, again, in the medical profession, 
and in some other walks of life too, may depend on porsonal quali- 
ties quite other than any connceted with diligenco, attainment, or 
ability—upon, say, cortain peculiarities of mannor, cither in the 
way of polish or in that of roughness. ‘The greatness of the slako, 
his own health, for which a man is playing when he adopts n par- 
ticular doctrine or doctor of medicine, no doubt disturbs tho balance 
of such powors of judgment as ho may have, much as in Gosslor's 
hopes the placing of an applo on the head of Tell’s son disturbed 
the stoadiness of tho father’s hand and oye. But habits of thought, 
as of other things, may be acquired by a proper course of eduea« 
tion, and habits, like drill, stendy a man undor emorgoncies; and a 
scientific training enables a man to set about forming a right 
judgmont in a right way and upon proper and legitimale grounds, 
even when nothing less than life ilsclf is ab stake, If a know. 
ledge of such a subject as Comparative Anatomy, and of ils oxternal 
aspect, sciontific Zoology, is a knowledgo which will give tho lay~ 
man more power of forming right decisions, it is perhaps nocdless 
to labour long at showing that this self-same knowledgo may be of 
the like service to the professional man, <A sort of practical proof 
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of its value is furnished us by tho fact, that in Edinvirgh as in 
Germany 0 dissertation on some subject of Comparative’ Anatomy 
is often accopled as a thesis for the degreo of Dostar in Madivino, 
By such a regulation we havo the obvious fhot recognised, that tho 
same sori of skill in the employment of methods, tho samo fhimis 
liavity with organs, tissues, and funetions, the samo rensoning 
powers, are omployed in investigating tho problems of life whero- 
soover oxiating. The second aphorism of tho ‘Novum Organon’ 
applics to tho ono as to tho other line of investigution, that of 
Wuman, and thab of Bruto Biology :—Justrumentis eb anviliis res 
perficitur ; and alike in both, nec manus nuda nee intedlectus sibi per 
missus multum valet, Comparative Anatomy, finally, besides thug 
benefiting the public firstly, and the profession secondly, is of uso 
to Human Biology and Medicino, as such, inasmuch as ib casts so 
much light upon the problems which the more highly ovolved 
organs, functions, and othor relations of our own species renter in 
a much higher, and, indocd, sometimes in the highost dogres, 
difficult ov impossiblo to investigate, Answers to what are riddles 
in Human Anatomy and Physiology ave often to he found givon in 
very simple language in the structures and functions of the lower 
and lowest animals, Of such hints fiunished by tho brute ereation 
towards the proper solution of certain problems which concern onch 
and all of us in dealing with our own species, I will berewith, by 
your pormission, give a low, Of tho use of rest towards tho repnir 
of injuries I presume thero ia little doubt, but the heat established 
tonching is ll tho bettor for the supporl of n few coneroly ox« 
amplos, Now, in what animals do we find tho greatest vapneily 
for repair of injuries, and for tho roproduotion of’ losé parts and 
limbs? Precisuly in thoso in which the wholo of lifo is carried on 
at tho lowest rato, and in the nearest approximation to vost which 
is compatible with animality,—in thoso animals, to wit, which 
breathe wator, and have but its scanty porcontage of dissolved 
oxygen to snetain thoir animal. funotions, Tho motunorphoses 
which an animal may havo undergone, or may have lo undergo, 
have very little directly to do with its powor of recovery from injury, 
ox of regenerating a lost limb, No animals go through more com. 
plex metamorphoses than do many of tho Crustacea, and nearly all 
the Echinodermata; yot assuredly no other class has a larger 
capacily for the roproduction of lost fragments of thoir bodies, 
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Now: the Intitier of these classes is exclusively, and the formor all 
but: éxclisiyely, aquatic. Tho more perfect, again, an inscct’s 
metamorphosis, i.e. tts power of building up tissucs and organs, 
the more perféct ordinarily, or rathor the more profound, has been 
its quiescence as a pupa. Indeed, the very oxcoption hore proves 
- the rule, and proves it to be a good one; for such homimetubolous 
insects as, like May- and dragon-flies, come, in their imago state, to 
differ almost as much from their larval forms as tho imagos of 
many holometabolous insects do from their larvac, are during those 
preparatory stages as completely aquatic as any crustacean (West- 
wood, ‘Introduction to Entomology,’ vol, ii. pp. 29, 38; Carus and 
Gerstaecker, ‘Handbuch der Zoologie,’ p. 29). I am aware that 
there is such authority as Mr, Paget's (‘Surgical Pathology,’ ed. 
Turner, p, 123) and Mr, Darwin’s (‘Animals and Plants under 
Domestication,’ vol, ii, p. 15) in favour of regarding the powor of 
repairing injuries as standing in an inverse ratio to the amount of 
metamorphotic change through which an animal has gone; and I 
must thorefore take the more pains to show that my explanation, to 
tho effect that this happy power doponds mainly upon tho peace- 
fulness and quict with which the various processes of life are carried 
on ordinarily, and aftor the mutilation, is tho trver one. My 
opponents’ case would rest on such facts as theso which follow, I 
will givo thom first, and then show how they roally support my 
views, ‘The larvae or tadpoles of the tailless Batrachia, but not 
tho adults, says Dr, Giinther (Darwin, loc, cit., and Owen, ‘Com- 
parative Analomy of tho Vortebrate Animals,’ yol, i. p. 567), aro 
cnpablo of reproducing lost limbs, So with insects, says My, Dar- 
win, Le, ‘tho larva reproduce lost limbs, but, oxcopt in one ordor’ 
(the Orthoptora, and amongst them the Phasmidae?), ‘tho mature 
inseet has no such power,’ hero is, howovor, ono common properly 
which lies at the bottom of the power of repair both in the larval 
forms and in the porfect adult animal, both in the invertobrata and 
in the vérlebrata specified, ‘This common property is the compara- 
tive insignificance of the apparatus for adrial respiration : in all aliko 
—in the larva of the anwrous amphibia, in the larva of the butterlly, 


} There seems to be some little doubt whothor even & Phaama aan yegenornto ‘lost 
parts aftor its Inst moult, and some authoritios would not considor it adult till after 
auch ecilysis, ‘Pho ornstaccs, however, moull many times after :attaining tho adult 
stato, 1.9, a alato in which they can roproduce the speates. 
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and in the orthopterous inseet—the lungs or the tracheao, as the 
caso may bo, contrast to disndvantago with thoso of thoty con- 
genors, or adall representatives, which have como to differ from 
them in having lost the powor of reproducing: lost parla. But 
active respiration is a prorequisite for netivity of fanotion and 
rapidity of ato of vital processes: and tho albsonco of this is, 
according 40 my argument, the cause of tho presence of tho ro 
parative power, Tho lungs ave of course all but wholly in aboy- 
ance in the tadpole, and tho trachono have no vesicular dilatations 
developed apon them in the catorpillar forms of any insect, nov in 
tho adulis of tho non-volant Orthoptera, Tn the Phasmidao, tho 
curious ‘walking-slick’ insects, we obsorve just tho sumo slup- 
gishness, combined with great tenacity of life, which we observe 
among mammals in the Brute. Tot mo add some more frets in 
furthor illustration of my position, The Myrinpoda, which My, 
Newport has shown to possoss this power of repair up to the timo 
of their final moult, are so little like the moro typical insects, as to 
have been classed with the Crustacea, by no Josa an authority than 
Von Siebold, Any one, again, who will compare tho simple non. 
collular lung of the adult Batrachian nowt Sulanandra aquatica, 
which possesses an unlimited power of ropair as ax adult, bub not in 
its young stages (Bonnet, ‘ Qiuyres Tish. Nat. v. Pu. i. p. 294), with 
the lung of the adull frog, will havo little difficulty in undor 
standing how thoir powor of repair dillbys out of al} proportion 
more than the amount of the metamorphotie changes they severally 
go through, ‘The land Salamander, Sedemandra terrestris, has, 80 
far as I know, egeaped the hands of Spallanguni and Bonnet; ile 
adult lang’ being libtle inferior in oxtont and dovolopment of spongy 
matter to that of the adult anura, f should oxpect the powor of 
rogoneration to bo reduced to zoro as in thom, If the teaching of 
Comparative Anatomy has forced mo to differ from tho teaching of 
Mz. Paget, thore are othor frets in tho same region of research 
which, ns it suoms to mo, put ono of his other many valuable doc 
trines in 9 olenror light than oven hig own clear onunciation of it, 
‘Each man’s capacity, says Mr, Paget (* Laneot,’ Aug, aqth, 1867), 
‘for bearing a surgical operation may bosb bo mensured by tho 
power of his oxoretory organs in the cireumsianeos in which tho 
operation will placo him,’ Now, I nm inclined to asoribe the very 
considerable, and indeod, on my views, somowhnt oxcoptional 
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powers of reproduction which two sots of air-breathing torrestrial 
animals, tho pulmonale snails and the earth-worms, possess, to the © 
great dovelopment of their excretory apparatus. Living, as they 
do very ordinarily, in almosphores laden with carbonic acid from 
decaying vegotable matters, they must get rid of tho products of 
their waste and wenr in tho shape of fluid solutions; and tho alka- 
line secretion with which tho bodies of both are so abundantly 
slimy, furnishes just the required medium, Whon injured or 
mutilated, theso animals can withdraw themselves pretty com- 
pletely from the atmospheris oxygen by shedding out this secre. 
tion, and it at the same time disombarrasses their system from any 
excess of carbonic acid which may bo generated within it, Thus 
they can attain the most porfect possible condition for repair and 
yegeneration, the minimum of activity of all save the excretory 
organs ; and I submit that it is possible that these two conditions 
may be connected as cause and effect, just as in tho reverse direction 
a defeat of surgical skill may be connected with the presence of a 
fatty kidnoy or liver, or the excitability of a nervous system. It 
is going perhaps too far to attempt to explain the much greater 
power of repair which Amphibia possess as compared with cither 
Pisces below or Reptilia above them to the larger size, and conse- 
quent smaller aggregate surface and less perfect adrating power of 
their blood-colls, and to the transpirability of their naked skins, 
which exegute such important depuratory work for thom, and aro so 
closely connected and correlated with thoir lungs, livers, and 
kidnoys, It is curious, however, and interesting to remark that 
the older anatomists, in commenting on the vory obvious solidarity 
of these Jatter organs, went on, in their ignorance, I imagine, to a 
groat extont of tho nature of amyloid and other degenerative 
changes in such cases, to observe that it was illustrated hy tho 
‘fheb? that, as the lungs grew smaller, so the kidneys grew larger 
in phthisis?, (See Funk, ‘De Salamandrae Terrestris Vili, 1827, 
and Meckel, ‘Pathol. Anat.’-vol. i. 613, 646.) 

Vorloron, as quoted by Dondors (‘On the Constituents of Food,’ 

1 For accounts of oxperimouts as to regeneration of lost or destroyed parts, geo 
Darwin, ‘Animals and Plants under Domestication,’ vol. ti, p, 15, ibiqua citatn; Owen, 
*Gomp, Anat. of the Vortobrata, vol. i. p. 567; Newport, ‘Phil, Trans,’ vol, oxxxiv. 
1844, ibique oltata; Pagot, ‘Surg. Path,’ ed. Tumor, p. 123; Spenco Bate, ‘Ann. 


and Mag. Nat. (Hat,,’ August, 1868, oiting Mr, Lloyd of Iamburg, p.118; Molntosh, 
‘Exporimonts on Cavoiuus Manag,’ p. 28, 
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translated by W. Daniel Moovo, M.D,, p. 24), has shown how the 
“history of insects boars on the question which wo ara about to 
have expounded to us of tho Relation of Food to Foreo;’ amd 
the very title of Bischoft’s and Voit’s work, ‘Tho Lina of tho 
Nuivition of tho Carnivora,’ shows how this subjoct, to whivh T shall 
no farther allude, but leave it to tho able handling to which it hag 
been entrusted, is dependent on the life, and the modos of Hfo, of 
the lower ercation. But I would say thas it was from a study of 
the structures of tho class of animals last mantioned—viz, tho, 
Caynivora—that I first eame myself to ha convineod that the 
uterine mucons membrano would, if properly looked for, bo found 
in all animals alike to stretch alter delivery over the area previously 
ocaupied by tho placenta; -nnd assuredly thore is no ono of tho 
many complex and hard to be investigated problems af human 
physiology to which we aro moro bound to bo thankfnl for light 
whoneesoover obtained; and this, though tho light como, as, in 
justice to Dr, Matthows Duncan and Dr, Priestley, L must say it did, 
in the way of illustration and conflrmation rather than in that of 
discovery. (Seo \Zoological Socioty’s Lrnnsnotions,’ V. 1863, p. 289, 
Article X ; Dr, Dancan’s ‘ Researches in Obstetrics,’ p. 206.) 

These facts of the structural and functional arrangements of the 
lower animals have beon used recently to illasteate somo othor 
points of utorine pathology and therapoutios in our own spocies, 
In a work by Dr, B.A. Kohror, of Giosson, in two parts, the 
formor of which was published in 1864, and trents of “Dio Zusam. 
menzichungon des woiblichen Genital-cannls, and tho second of 
which was publishod in the yenr 1868, and trents of ‘Dio Vor. 
gieichonde Thysiologio dor Geburt des Menschen und dor Siuge- 
thiore,’ I find no little light thrown upon the question of rolative 
position, whothor as cause ox offect, in which onrly and late abortions 
respectively stand to imporfoot involution of the uterus, And I 
find also #2 Zoco a very distinct admonition as to the inexpedionoy 
of allowing fear of decomposition to torrify us into what is culled 
‘meddlesome midwifery,’ Theso extracts I think you may he in+ 
terested to hear; I will simply quote them, und lenye you, who aro 
60 well able to do it, to make tho application of thom for yourselves, 
‘Finally, let it bo remarked that in rabbits in tho envlior stages of 
gestation I saw tho foetus with its foctal envelopes protrude entirely 
outof the os uteri, whilst the piacontn atill remained firmly attached 
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in the uterus; a phenomenon which indicates cither that in the 
earlier stages of pregnancy the placenta materna is less lacerable, 
or that the motor,power of the uterus is a relatively smaller one, 
and one which finds its analogy in the oceurrences which take 
place in abortions and premature deliveries in the human subject.’ 
Heft i, p. 52. In his second Hoft, p. 166, Dr, Kehrer, in speaking: 
of the retention of tho placonta being sometimes followed by 
symptoms like septic poisoning and somotimes not, has wiso words 
to the following effect:—‘ What chemical changes may be set 
up in the retained placenta is clearly dependent hereon, whethor 
the after-birth is shut off from contact with the air by the genitalia 
or not; for, if air find access to it, the membranes of the ovum 
puirefy; if the air bo excluded, a process of decomposition, prob- 
ably identical with one of maceration of the foctus, but wanting 
furthor chemical investigation, is set up, ‘The occurrence of the 
one or the other eventually is so far of importance, as thereupon 
hangs the after-effect of a retention of the placenta upon the 
general health. In fact, wo observe in womon, just as in the 
animals mentioned, sometimes only insignificant symptoms, some-~ 
times emaciation and sickness; sometimes, as alter the absorption 
of putrilage from the decomposing membranes, a violent, oven a 
fatal pysemic fever. In tho face of theso frets, it seems to me to be 
rational in ruminants, in which the cotyledon can only bo detached 
from the uterus by considorable violonce, and scarecly oven then, 
completely to avoid all introduction of the hand into the cavity of' the 
uborus ofter delivery, just with tho object of keeping it free from the 
ingress of aix, and to leave the soparation of the placonta rathor to 
the natural fovees, We shall thus best avoid putrefnetion: boing 
set up in tho cavity of tho uterus, and so expose tho animal the loss 
to the risk of pyaemia,’ I have not quoted from the recently pub- 
lished works of Dy, Matthews Duncan and of Dr, Grnily Hewitt, 
though I havo specified in my notes the pages of those works ~ 
which boar upon what I have just yeoted from a forcign souree, 
I havo forborne to do this, not because I think those works less 
valuable, but beeanse I think them moro so, and I presume thoy 
will be in your hands os they have passed through mine? 

1 Dr. Graily Tewitt, ‘Tho Diagnosis, Pathology, and ‘Treatment of Disonsos of 
Womon,’ second edition, 1868, pp. 32, 344: 393; Dr. Matthowa Dunonn, Rosenrohios 
in Obstotrics,’ pp, 276, 284, 285; Cnzonux, ‘Lraité dos Accouchemons,’ pp. 3341 349¢ 
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Tho human anatomist who has onee scen in tho lowor aninals the 
structures which roprosont, as it wore, in exaggeration or caricature, 
the hnman eoslocorncoid membrane; the tuberpulum pubis, with 
the homologue of the elaviele which is abtached to ib as Ponpart’s 
Tigamont; or tho supracondyloid process of tho humerus—is not 
likely to forget their oxistence when, with either soalpol or bistoury 
in hand, oither for the ligaturo of an artery or tho sobting*froe ofa 
hernia, he has to deql with their representatives in tho human 
frame, But, if Tam right in thinking: that the ciliary muscle in 
tho eye would not dave seoured for itself the notico which it has 
done of late years, had it not been for tho much more obvious 
manifestation of a similar, if not homologous, muscular apparatus 
in the eyo of a bird, I apprehend that I am justified in saying that 
every surgeon who porforms My, Hancock's operation of eylicotomy 
for glaucoma is under obligations, whilst so doing, to Comparative 
Anatomy and Sir Philip Crampton, I need not spenk of the 
hearing of the discovery of this musele in the human oye by Mr, 
Bowman upon tho physiology of its adjustment to clear vision ab 
varying distances, Pure Physiology, again, unassisted hy Com- 
parative Anatomy, has mado out much of pure function ; bul, much 
as has been attempted in tho way of oxporiment with infusions of 
pancreatic substanco, and with tho introduetion of enimulao into the 
duet of the gland, I am inclined to think that a comparison of Lhe 
relative size of tho gland in the carnivore and the herbivorn 10+ 
spectively, in a dog, say, and ina rabbit, points as unmistakably as 
any of tho Hines of oxporimont just roforred te—whieh, by tho very 
nature of the ease, aro greatly beset with several sourees of fillacy 
~—to the fact that this salivary eland is eoneerned ag much with 
the digestion of albumen and fat, as with that of starchy substances, 
With tho remark that Tyrtl’s discovery (“Wion, Zool.~Bol. Gos,’ 
1861, cit, Tenle, ‘Tandb, dor Anat.’ ii, 310) of the diverticular 
* charactor of the glomeruli in tho kidney of the seluchians and 
amphibia bears not a little npon tho oxistoneo of a similar arrange- . 
ment belween the vasa reeta and tho renal arterioles in the human 
kidney, whereby, as by the direct communication shown by Schrader 
van dor Koll to exist between tho artories and voins of tho pia 
mater, the capillary cizeulation may be skipped, and tho tissnes 
in relation with it left ab vest, I loave this part of my subject, and 
begin the concluding portion of my addvess, 


* * 


MEDICINE IN MODERN ‘Trrks, 721 


In this part of my address I propose to consider, mainly by the 
light of recently attained biological results, the value of tivo groat 
rules for the conduct of the undorstanding, each of which has a 
legitimate sphere of application, but the former of which enjoys, 
it seems to me, more and the lattor less than its deserved promi- 
nones, Tho firs, of these two regulative principles has received 
the endorsement of Newton, and it stands as his first ‘Regula 
Philosophandi,’ at the commencoment of the Third Book of the 
Principia. It was known in the days of the schoolmen as the 
‘Razor of Occam,’ and in lator days it has been styled tho ‘ Law of 
Parsimony’ or ‘Economy.’ Newton cnuncinties it as follows :— 
‘Causas rerum naturalium non plures admitti debero, quam quao 
ot verac sind ct earum phaenomenis explicandis sufficiant. Dieunt 
utigue philosophi: “Natura nihil agit frustra;” eb “Frustra fit 
per plura quod fieri potest per pauciora.” Natura enim simplex est 
et rerum cansis superfluis non luxuriat.’” T know that this Regula 
has great influcnce on the minds of many biologists, and I believe 
that this its influence is by no means always for good, ‘This is not 
a subject in which authorities ought to count for much; but I may 
say that, while the names of Aristotle, Malebranche, Maupertuis, 
St. ILilaire, Goethe, Bichat, and Dugald Stewart may be quoted in 
approval of this rulo, the names of Bacon, Mill, and De Candolle 
may be brought forward by those who repudiate it or curtail its 
application, Our motto, however, is, ‘Nullius addietus jurave in 
vorba magistri ;’ and our business is to ask, not what mon‘ have laid 
down, but how Nature operates, Can a phaenomonon havo moro 
than one causo, or can it nob? Is ib possible, for example, and to 
put tho question in a conerete and most practically interesting 
point of view ab once, that a‘fover which wo know can spread by 
infection or contagion, can also originate spontancously? TI rather 
incline, though bub doubtfully, and after an imporfect examination 
of imporfect data, to anticipate that a negative answor to this latter 
question will turn ouf some day to be the true one; but I do not 
know that thore is anything in the analogy of Nature {o compel us 
. to incline towards this negative conclusion @ priori, Such a phae- 
nomonon, at all ovents, as a living animal, is often, enough produecd 
by two or more distingl processes, within tho limits of the same 
species: as, for oxample, from ove of different charactor, swmmor 
ova oy winter ova, impregnated or unimpregnated ova; by fission 
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or gommation; through two difforent roves of melunorphotic. 
changes, And steh a phaenomonon as tho production of a par. 
ticular {issue may depend—in tho caso of adipose tissno, for 
example—upon the employment in Naluvo’s laboratory of one or 
the other of two differont chemical compounds, Pain may be, as 
Dry, Iandficld Jones has shown parnlysis is, produced in ono case 
by tho impact of shock upon norve-eontres, in another by tho eur 
tailmont of their supply of Wood, Tn each and all of those enses, 
the maxim which has many a tine heen sonorously enunciated in 
these Schools, “Entia non sunt mulliplicanda praetor neeessitatem,’ 
would, if listencd to, havo closed our cus nnd ayes to at Teast one 
half of tho truth, That Bacon would have classed this maxim 
with his ‘Idola Thontyi, I think Lam justified in saying, for that 
in the very next section (Section xlv) of the ‘Novum Orgunon’ to 
that in which he treats of these dolusive notions, J find these 
words:—‘Intellectus humanus ex proprictate sud fieile supponib 
majoiom ordinem ob aequilitalem in rebus quam invenit;? and if 
Tam told, as by My, Mill (( Gogic,’ vol. it. p, 379, ed 1846), that 
Bacon, in the netual practica of investigation, acted as thoneh 
there wero no such thing as Pluality of Causes, T need only 
answor that heroin his practico did not differ from his precopts at 
all more widely than does the practica of many other writers, of 
many practising, af many {eaching doctors, dillor from theirs, 1 
havo a satisfaction in quoting the living De Candolle, who enjoys 
ono of the first and best deserved seiontilia reputations of tho day, 
in repudiation of Manportnis? fimous principle of Ceuyt action, 
Do Candollo writes (hus in his Cidopraphin Botaniqno,’ vol, ii, p. 
115: ‘Nous aimons ad crore aux moyens simples, poul-dbve wnique- 
ment d cause du pen de porlée do notre ospril,? 

What, thon, is the legitimate appliention? whore docs Nature 
really bind herself to the observances of a ‘Law of Parsimony?? 
Inj as I think, throo distinet Jines of hor operations, 

Whore an organ can bo diverted from ono, and set lo discharge 
another function, there Nature will spave horsell’ tho oxpense of 
forming a new organ, and will adapt the old ono to a now usd ¥ 
Sho is prodigal in tho variety of hor adaptations, sho is niggurd in 
tho invention of new structures (Milne-llwards, cit, in Darwin's 
‘Origin of Species,’ p, 232), Tho complicated arrangumont af co- 
operating muscles whoreby the bird’s third ovelid is dimwn norass 
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to moisten and wipe its eyeball without undue pressure on tho 
optic nerve, is manulaciured, if so we may express ourselves, out 
of the suspensorius musclo, which in othor animals has but- the 
simple function of slinging up the oye. The searecly less complex 
and beautiful arrangement of tho bird’s levator Aumeri is tho result 
of a modification of a sudelavius muscle, (See ‘Trans. Linn, Soo,’ 
vol, xx¥i, 1868, Article XT) 

Secondly, where, by availing herself of the inorganic {oreos 
always at work and available in tho cirenmambient medium, what- 
evor that medium may ho, or where, by the employment, as in what 
is called ‘Histological Substitution,’ of a lowly organised or vitalisod 
tissue, such as clastic tissue, she can spare herself the manufacture 
of such oxponsive structures as muscle, there Nature adopts a line 
of practice which we call a Law of Parsimony, Where a suspen- 
sory muscle for the eye can be dispensed with altogether, as where 
there is a more or less closed bony orbil, as in ourselves, and an 
air-tight envily formed by ib logether with the soft tissues lining 
it, there atmospherie pressure is trusted to steady the eyo in the 
sockat, as it refixes the tooth loosened by inflammation, and holds 
tho head of tho femur in the acetabulum, ‘The eyo of the burrowing 
molo, on the other hand, loses its reedi and obtiqui before it varges 
itself into total oxtinetion; but this very sxspeasoius it retwins 
after the wreek of its other property, as its guardian in the wn. 
divided undifferentiated temporo-orbital fossa. 

Thirdly, where mattor that would otherwise be wholly refuse, 
and to bo rejected, van be utilised, there Naturo oxomplifies this 
law by her ‘utilisation of waste substances,” ‘The transvorse colon, 
with ils various contents, aids and okes ont tho olastic reeoil of the 
lungs in expiration ; and hy its near approximation to tho slomach 
has, ts Duverney long: ago pointed out, the shock of tho ingestion 
of frosh food propagated dircetly to it asa warning against slug 
gishness in tho discharge of its own funetion, The air we use in 
specoh, as My, Paget has pointed out, wo could not use for 
breathing. ‘ 

@ = Many other instances of tho ‘Taw of Parsimony’ might be 
givon; but I know not of any which cannot be xedueed under one 
or other of theso three heads; T know of none, that is, which ean 
bo in any way held io negative the tonability of a law of ‘ Pluralily 
of Causes,’ 
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Tho second pront principle for tho regulation of the undorstanding 
of which I wish to speak, is ono which, T believe, possesses loss 
emveney and notoriety, and ia less observed than it deserves, 
This canon bids us, in considering a complox phaenomenon, to bo 
most erroful that we omit none of the circumstances whieh can by 
any possibility bo of the essonco of the ease, And ns the possi- 
bilities of Nature aro all but infinite~ns, for oxample, the investi- 
gator of problems of Geographical Distribution knows woll that a 
‘scores bond’ may bind up togothor, and that inoxtvicably, tho 
interests of organisms xomoved as far as possible to all appearanco 
from each other in the scalo of life; aga fly or a plant may, by ils 
inoreasing and multiplying, make half a continent uninhabitable or 
inhabitable by the highest mammals; I apprehend that in bio- 
logical and medical problems, by tho phraso ‘all tho cireumatancos 
which can by any possibility be of the essonce of the engo,’ wo mean 
practically, ‘a2 the circumstances of the case,’ wilhout any qual. 
fying limitation, But wo will loeb Descartes, (o whom the enungia« 
tion of this mo is usualty and, so far ns T know, rightly assigned, 
onunciate it for us in his own words, These run thus ((Muvres, 
tom, xi, 1826, ed. V. Cousin, p, 23): ‘Raglo Septidme pour la 
Direction do PEsprit, Pour complétor Ia scione, il fit gue Ia 
pensée parcoe d’nm mouvement non intorrompu ob snivi Lous los 
objets qui appartionnent au but qu'elle veut abtoindre ob qu'onsuite 
elle les résumo dans uno énumération méthodiquo ob suflisunte, 
Some of the very groatest advances which have been mado of Inte 
in practical diagnosis have been made in the spirit of this recom 
mondation. ‘Tho application of a chomient test to the urine for 
information as to the expedioney of giving or withholding: wine in 
tho case of a sinking life, would havo svemed to Swift, could he 
have had any idea cither of such a procedure or of the employment 
of a sphygmograph for the samo object, mova absurd than any 
of the follies ho ascribed to tho philosophors of Lapua, Bub as 
Aychbishop’ Whatsly—n name to bo groutly honoured hore, and, 
indeed, whorevor ole liborality; and fearlessness, and ability avo 
hold in respoct—has well pointed out, the absurdities of Laputan @ 
aspirations are less wondorful than tho actual attainments of 
modern scienco, And to theso results science has alluined, because 
her volaries have known that what may seem to Swift, and such as 
Swift, to be but curious and dilotlante, otioso, or oven disgusting, 
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may fun out ultimately to bo cssential elements in problems, the 
solution of which promotes directly and greatly the intorosts of 
man, and the glory of Ilim to whom nothing is common or un- 
clean. Could anything havo scomod at first sight to bo more 
impertinent, more otiosely curious and iwifling, than to enquire 
during an epidemic of cholora what was the nature of the subsoil 
in the area it was ravaging, to what depth it was porous, and at 
whaé lovel the water was, and had been previously, standing in it ? 
Yet, as I think, Von Pottenkofer has at last fought out and won 
his battle on these points (seo ‘Zeitschrift fir Biologic, Bad. I, 
Iloft iii, und iv, 1865; Bd. II, eft i, 1866; Supplomental Ilolt, 
1867, p. 54; Bd, IV. Teft iv, p. 400); and tho distinguished 
Presidont of our ‘Public Medicine’ section, My. Simon, who is as 
little prone as most men of science to tako up over-readily with 
any now wind of doctrine, has told us (‘Report of the Privy 
Couneil for 1866,’ pp. 366 and 457) that certain of his carefully 
observed cases of tho distribution of this disease seem to illustrate 
and find their oxplanation in Von Pettenkofer’s theory, I havo 
pleasure in adding that I soe, by papors published by the illustrious 
Profossor of Munich in the ‘Allgemeine Zeitung’? for June last, 
that he has been able to show that, amongst all the other cireum- 
stances of the case al Gibraltar and at Malta, there wore still to be 
found, all guossing and objections notwithstanding, the porous 
subsoil and the rotroating ground-water, as factors in the complex 
constituting an aren or avenn for choles. Let us attend to and 
noto always all tho cirowmstances in every complox’ phaonomonon 
which wo have to invostigato, but lot us not botake ourselves ovor- 
hastily 40 tho process of oliminating antecedents, until wo aro quito 
suze that they do not onter as factors into its causation, 

I may gay, in conclusion, that attention to this soventh rule of 
Descartes might have saved such studonts of Natural Science as 
have fallen into materialism from falling into it, The Physiologist, 
as such, has nothing to do with the data of Psychology which do 
not admit of being weighed or measured, nor of having their foree 
oxpressed in, inches or ounces, This language, which I long ago 
omployed myself (‘Nat, Ilist. Rov.,’ April 1861; ‘Med, T, and Gaz.’ 


1 Soo also ‘Allgemeino Zoltung,’ Decomber 8, 1868, No, 343. Usbor das Vor- 
hhltnigs der “amUlichen Choloraborichto” zum Boden und Grundwaassor,’ Von Dr, 
Max von Pottonkofor, 
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March 15, 1862, Articles I, IT), eoincides with an utloranen which * 
Tam glad to seo in Mr, Torbort Spencer's recently issuod firab 
number of his now edition of (Principles of Psychology? There 
(part i, ehap. i, p. 48) Me. Spencer anys, ‘Th may afaly bo alflirmed 
that Physiology, which is an interpretation of the physienl processes 
which go on in organisms in terms known to na turn) seionee, ceases 
to be Physiology when it imports inlo ils interpretations any 
psychical faetor, a frctor which no physieal veseareh whatever ean 
disclose or identify, or gob the remotest glimpse of? — But, Cappro- 
hond 4, if the Physiologist wishes to heeome an Anthropologist, ho 
must, qualify himself to judgo of both sets of fhetors, Thoro is 
other svience besides Physical Scienco, there are othor data besides 
quantifiable data, Schloiden, » naturalist well known by namo to 
all of ws, compares the Physical Philosopher (*Matorialismus dor 
noveren deutschen Naturwissonschatt,’ p. 48), who is nob eontent 
with ignoring, without also denying the existence of » xelonee 
bhsed on the congciousness, to a man who, on looking into his purse 
and finding no gold thore, should not bo content with saying, 
‘I find no gold hero, but should go further and say, ‘ thero is no 
such thing as gold cithor here or nnywhero else” It is interesting: 
to note that hore in Oxford, till within a few yews of the presont 
timo, we narrowed the application of the word ‘Scionce’ in what 
seoms now to bo a curiously perverted fashion, lor, ignoring: all 
the physical world as entiroly as though wo had been already dis- 
embodied, wo used tho word to denote mid connote only Logie, 
Motaphysies, and Ethies, By a ‘student of saiencs’ in my under 
graduate days was moant a siudent of tho works of Aristotle, Kant, 
and Sir William ITumilton, ‘Che wheel has sinew made somowhnt 
af q cirola; our nomenclature, like much alse‘helonging to us, is 
alloring itself into 2 closor correspondence with the nsngos and needs 
of the larger world outside; tho so-culled ‘student of sofence’ of 
the year 1850 is now said to go into tho ‘School of Philosophy ;? 
and ‘the student of science,’ ag our terminology rung in tho year 
1868, will be found at tho Musoum studying the works of Ifalm- 
holtz, Miller, ond Tuxloy, I do not say this hy way of triumph, 
but rabher in that of regrot, little disposed ov used though I am, 
‘ In the ‘Anatomical Memoivs of John Goodair,’ odited hy his successor, Professor 


Turney, and published snbacquontly to the delivery of this Addroxs, sumo romayka to 
tho seme effect as theso may bo found; vol, i, PP. 268 mud 29a, 
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and hope always to remain, to regres or deprecate chango as such. 
For there is 1 philosophy of both subjects, and a science also in 
both ; and I would hope that both the one and the other might 
still retain a lien on the tivo words and the two things, nor sufler 
its rival to establish a claim for sole possession by its own default 
in oxercising a right of usage, 

Advoentas of the dignity of man aro wont to rogard, or to profess 
to repurd, with something Itke horror, doctrines which would hint 
that either his bodily structures or his montal faculties, his ‘more 
pure and noblor part, may have attained their perfection in tho 
way of gradational evolution, But it is not cledr to me that the 
horror oxprossed for theso conclusions is much movo legitimate 
than the arguments with which they have been assailed by Prime 
Ministers and others, in the Sholdonian Theatre close by, and alse- 
where within ous precincts, Tor dignity resis upon responsibility 
—a man is worthy or unworthy, accordingly as ho can or cannot 
make a good answer when called upon by a voice, cither from 
within or without, to account for his conduct or for his character, 
And just as a man is responsible for the omployment of the wealth 
he possesses to the Governmont under which ho is suffered to enjoy 
that wealth, no matter in what way he may have become possessed 
of it, whether by tho horeditary transmission of a family ostato, ov 
in any other of sovoral feasible and conecivuble ways, 60 is a man 
responsible for the employment of his corporeal and mental faenl- 
ties, howsoever he may have been allowed to become seized of them, 
to that largor and largest Government under which ho hag his 
being. I beliovo, howover, that, if mon would take as much and 
the same caro in these psychological questions as the physiologist 
dovos in his oxperiments and observations, to overlook none of the 
conditions and cireunstances of the entire complex of phacnomena 
upon which thoy undertake 4o decide, they would come to see that 
above, and often behind, but always beside and beyond the whirl 
of his emotions and the smoothly fitling and rapidly playing 
machinery of his ratiocinative and other mental faculties, there 
stands for each man a single undecomposable something—to wit, 
himeclf, This something lives in his consciousness, moves in his 
will, and knows that for tho omployment and working of the ontire 
apparatus of feclings and reasoning it is individually and indivisibly 
tosponsible. Its ubtorances have but a still small voice, and the 
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turmoil and noiso of ils own machinery may, oven while working 
healthily, ontiiely mask and overwhelm them. But if wo with 
draw ourselves from time to time out of the smoke and tarnish of 
the furnace, we can hear plainly enough that, howsoever the ongine 
may have come together, and into its prosant boing, the engineoy, 
at all events, is no result of any processes of acevetion and agglo~ 
meration, Science, business, and pleasuro aro but correlativos of 
the machinory in its differont applications and activities; we aro 
something besides all this, manifosting oursolves to others in the 
decisions of our will, and manifesting ourselves to ourselves in ow 
aspirations and consciousness of responsibility. 

‘And e'en as these mo well and finily fixed, 

In thgnity of being wo ascend,’ 

LT have heard this line of argumentation likoned to an attempt to 
defend Sebastopol by balloons, ‘Whilst you ate in tho clouds, 
your city will be taken bencath your fect,’ But a position, though 
airy, may yet bo-imprognable, ‘There aro those presont who will 
recollecs how the highest placed forts of that town were nover 
talcen, but continued io the last to answer shot for shot, and shell 
for shell, to the Allies, The atincking forees know not the strength 
of those north forts till they ontered thom, but when they entered 
them, they entered them as friends, 
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Mz, Prnstpnyy ayy Fortows ov ri Conran or Prystorans -— 
A man whose lot it is to live away from London may well feel 
some diffidence in accepting an invitation to loctwre before a 
metropolitan audience; and, Sir, when you honoured me by re- 
questing me to deliver this year’s Ilarveian Ovation, I felt and 
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expressed this natural hesifation, Tish (o record that yon pointed 
ont to mo that my fanetion in Oxford was {o pursue and looture 
publicly upon the very subjects with which Varvey ovenpied him- 
self; and I'suggested to myself that what could with any propricty 
form the substance of a course of Ieetures in tho ono place, could, 
muéatis mutandis, fwnish materials for an address in the other, 
I felt besides, that, as the President of the Colloge of Physioians is 
by virtue of his oflice one of the five electors to the Linacre Pro 
fossorship, the Linacre Professor might seem searacly justified in 
declining an invitation to appear before the learned body to which 
in part he owed his position ; and, though 1 montion it last, I folt 
first of all that a wish expressed {o me, not so much by the oficial 
whom I am now addressing, as by the individual who now more 
than twenty years ago introduced me to Llurvey’s hospital, and hus 

. persistently befriended me ovor since, was a wish which T ought nob 
lightly to disregard. If now, Six, I follow an example whieh you 
have often set mo, and, without needless profres or further personal 
allusions, address myself’ at onee to the business beforo mo, 1 shall 
thereby pay you the best of all complimonts, by showing you that 
your teaching has not been wholly thrown away upon your former 
pupil. 

The time allotted to mo T propose to vecupy, firstly, in oxponnd- 
ing with all possible brevity certain advances xeuontly mado in our 
knowledge of the anatomy and phystolagy of the gireulatory organs; 
and, secondly, in giving: tho as yot unrecorded history of ono of the 
many attempts to rob Iarvey of his vightfal muk in the noble 
anny of discoverors, which woro mado in tho Jatior half of the 
seventeenth century. 

* Some of the let, iC nob the very last, of the many fraittil ox- 
periments which Iarvey performed in the way of intorrogating 
Nature as to tho circulation, were experiments in tho way of 
injection, Ifthe writor of a work which appeared but some forty- 
three years ago, ‘On the Diseases and Injuries of Arteries 4,’ had 
taken the pains to repeat those experiments which Tarvey per- 
formed moro than two hundred and twenty yoavs ago, and whon in 


1 Qn the Diconses and Injuries of Artorfes, with tho Oprations raquhod for thoir 
Gare; being thg substance of the Teotures delivered in the ‘Lhentro of tho Toya 


College of Surgeons in the spring of mpcooxxrx.’ Ty G. J. Guthrly, JARS. London, 
3830, 
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his seventy-fourth year, wo should not have had the following 
atatemont at page 9 of his book: ‘I have conceived that the arteries 
contained air in an uncombined stato, which may assist in keeping 
them distended, and in facilitating the circulation ; but I have hot 
heen able to prove it’ Tho fact that Uarvoy porlormed experi- 
ments in the way of injection may be unknown to many persons 
who are too well informed to conecive that the arteries may or 
can, compatibly with the carrying on of any cirenlation, contain 
air in an uncombined stato; for those experiments are not to be 
found recorded either in tho treatise ‘De Motu Cordis’ or in 
cither of the two letfers to Riolanus; which two compositions wore, 
in the older editions of Tlarvey’s works, printed as three paris of 
asingle treatise, under the names of ‘Exercitatio Anatomien i, De 
Motu Cordis,’ ete, ‘Lxercitatio Anatomica ii, Do Circulntione 
Sanguinis,’ and ‘Exercitatio Anatomica iii, Do Circulationa San- 
guinis ;’ and were, till the appearance of tho College of Physicians’ 
edition in 1766, the only published?, as they are still the best 


+ The statement made (by Dr. Akenside ; sco Pottigrow, ‘ Medical Portrait Gallery,’ 
Profaco, p. 7, citing Dr. I, Hawkins) in tho Pracfitio to tho Collogo of Physicians’ 
edition of Harvey's works, to the offect that only two of Hnrvoy's Lotters had buon 
published prior to the yea 1766, is not coricot, Toratiue, as Harvey's words in the 
‘ pistola Soxta,’ p, 63t (‘arveli Opera,’ od. 1766), show, whon rend in connexion 
with tho Hpistolu immediately precoding it, reeoived three lottors fom TImvey, By 
consulting TLorstius work referred to by Dr. Akwnaide, Lo, T found at pp, 61-63 the 
letter, which appears in our odition as ‘Mpistola Vertia responsoria Morisono,’ pul 
Nuhed by Tforatna in 1456 with the omission of tho first ex and n half, and alao of tho 
laut thrao and a hnlf lines, 'Cheso nes Harvey had doubtless ordered his amanuonsis 
na funotionary of groal importance to ono who wroto so Dad a hand (wee p 165, oil. 
1766, ov Ifarvey'a own autogiaph MS. No. 486, Sloano Coll, British Musoum)—to 
omit when he bade him copy and gond to TTorstius, fendem «nao anten medico ouidam 
Vovisionsi: (go, Movisono) 1eaponderat,’ IToratius docs not publish Larvoy's lottor 
(tho ‘Fpistola Quintn' of our odition) of date Heb. 1, 1654-8, but appends the last 
Jotter of the threo (the “pistols Sexta' of our edition) to his own answor to [nrvoy's 
oarlior communication, T shall honcefoward yefor to the Collogo of Physiotans’ 
edition of Harvoy's works as ‘od. 1766," and to Dr, Willis’ most valunblo translation 
of thom, publishod by the Sydenham Sooiety in 1847, a8 Sed. Willis!’ I throw ont as 
8 bopio for future discussion tho question whether Dr, Willis is right in following tho 
etlitions of IHarvoy's writings oF an enrlior date than 1766, in retaining the negative 
in tho sontenca (at p.1gz in both his edition and in that of 1766) in tho scoond 
opistle to Wiolanus which rofora to tho Crilias of Plato, I think Dr, Willis is right, 
and thot Dy, Lawrenco was wrongs but to do this {t is necessmy to snorifice Hnrvoy’s 
credit for knowledge of Pinto whilst vindicating tho conscoutivonoss of his rengoning. 
Tfarvey himself would probably have accepted this altornative, It iu right ta add, 
however, tht so far ay my reading of tho edition of 1766 has oariicd mo, I have come 
upon no other easo where I have been forced to think that Dr. Lawience may have, 
blundored, 
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known, records of Harvey’s work and labour upon the circulation of 
the blood, The experiments to whivh £ rofer are put upon reeord in 
a letter of Harvey's to P, M. Slegel, of dato 1651 (seo 6 Marveii 
Opera,’ ed. 1766, p. 613; ed. Willis, p. 597). Thoy wore undor. 
taken wilh tho object of giving v fim and happy despatch to all 
tho quibbling objections of Riolanus, ‘omnes Riolani circa hane 
rem altereationes jugulare ;’ and they consisted, firstly, in forcing 
water from the cava into the right ventricle whilsl the pulmonary 
artery, tha ‘vena artoriosa’ of those days, was ligutarad-—whereby 
Riolanus’ suggostion as to the permeability or porosity of tho 
interventricular septum was shown to ho untongble ; and, secondly, 
in forcing water from the pulmonary arléry round into the opened 
left ventricle, whereby the lessor circulation Was domonstrated, to 
uso Iarvey’s own favourite word, atrowla; yy, to uso the vory 
, words employed by him upon this very aveigion, by an ¢ oxpori« 
montium dduxroy a me’ (in his seventy-fourth year) ‘nuper et 
collegis aliquot pracsentibus exploratnm. Simplo as this oxperi- 
ment may seem (o us now, 1 do not think that any apology is 
required for the drawing of attention to it; for it is only twonty- 
cight years ago (seo ‘Hdinburgh Medical and Surgical Journal,’ 
vol, ixiii. p, 20) that Dr, Sharpoy, to whom ow Baly Medal has 
been so recently and so filly assigned, had to porfotm tho very 
closoly similar experiment of injecting dofibrinated blood into the 
thoracic aorin, with tho very closely similar object of showing that 
the force of the heart was sulliciont to account for tho passnge of 
blood through the intestinal and hepatio yasoular syslomy-—niy, 
to porform an all but identical exporimont, addingy on to ib but the 
means for estimating and reproducing the forve put out by the 
ventricle concorned. If such experiments as theso wore necessary 
in 1845, how much moro necessary must hive been the still 
simpler oxporiments of Harvey in 16511 At that tima, tho prestige 
of Riolanus the younger ‘ pressed heavily upon mankind.’ Iwvoy 
himself had enlled that individual ‘onatomicorum coryphacum’ 
in 1649: and, in tho very year and letter wo avo dealing: with, ho 
calls him ‘colebrom anatomicum, And Peeyuot, the diseoveroy of 
the thoracic duct, in his work, also of this selfsmne year 1651, 
the ‘Experimenta Nova Anatomica, 0 work spokon of by Maller 
(‘ Bibliotheea Anatomica,’ i. p. 443) as ‘nobile opus ob inter prao- 
cipua sacculi decore,’ has the following remarkable passage: ‘Ita 
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sontiunt non vulgaris poritiae medici Tarvoius, Veslingius, Con- 
xingius, Bartholinus, aliique complures; nee melior ipse Joannes 
Riolanus (quod miravi subit pro eximia viri, qui in rebus analomicis 
enoloros anteivit, sagacitate). Audi hance in rem illius sontentiam,’ 
p. 4, le. This, I think, I will spare you; but I will remark that, 
after this singular—or perhaps, alas! not singular—instance of the 
blundering judgmonis which contemporary wrilors may pass upon 
each othor, no young man, nor indeed any old one—for Tarvey 
was in his seventy-fifth year when he first read Peequet’s work (sec 
‘Hp. Tert.’ p. 620, ed. 17663 p. 6o4, ed. Willis)—should overmuch 
fret if his own age, in his own estimation, do him scanty justice, 
Posterity ordinarily—I do not say always—rectifies thesé false 
judgments; it has dono go, at all events, in the cases of the men so 
grotesquely grouped together by Pecquet4, aller, for example, 
writing in 1774 (‘Bibliotheca Anatomica,’ i, p, 301), speaks of 
Riolanus as ‘vir aspor ef in nuperos suiosque coacvos immitis ac 
nomini parcens, nimis avidus suarum Inudum pracco, ch se ipso 
fatente anatomicorum princeps.’ The duty of attacking and abolish- 
ing such a man may, or indeed must, havo beon a disagreeable one 
to his contemporaries, hoy appear to have shirked it; ib was 
thoir duty to havo faced it, notwithstanding it might have beon 
disngrecablo. 

Iarvoy used for theso oxperiments a somewhat rough injecting 
apparatus, ‘quemadmodum in clysteribus injiciendis fori solet’ 
(p. 614, ed. 17665 p. 597, ed. Willis), ‘Tho modern oxperiment 
which I Wish first to introduco to your attention rosls for its 
accomplishmont upon the employment of tho delicate injection- 
syringe (for Hinstichung) of Ludwig, and of the fine soluble Berlin 

“blue for the substance to be injected, TIero, as in many othor 
instances, our suporiority to our forefathers resis mainly or wholly 
upon our possession of moro delicato, or upon owt command of more 
poworful ngenis; and tho dolicate syringo and tho penetrating 
soluble injection-mass help us to discovorics and demonstrations 
impossible in default of such means; just as the superior lenses of 
Malpighi and Leenwonhoeck helped them to the discovery and 


1 Soo also, I would add, Grogorius Tlorst, the father of IIarvay's correspondent of 
tho samo namo, in his ‘Opora Medica,’ 1, p, 83 (1661), where Riolanus is spoken of as 
‘anatomicorum hujus sacouli fore primum ;’ and consult Bartholinus himself, who, in 
his work ‘Do Lacteis Dubia* (1684), refors to ‘multis Riolani observationibus quibus 
rem anatomicam immortali nominis colebiitate auxit.’ 
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demonstration of the capillary circulation, unknown to the diseoyorgy 
of the makvoseopts cirenlation, ‘Lhe oaporiment to which 7 veer 
has ita results fairly represented in the aceompmying duuving 
(Fig. 1) of a specimen prepared by myself al a class-domanstration, 





Pia r~—Vamifam Appondy, Cacoun, and prate ol Small batustiaw tad 
Colon of Rabbis (Ayus eauculey), with the Poyounn wid alve some af the 
mexonterio glands in connexion with thom injeater, Who flow ant aolon 
lie aide by side, tho former dyseuiboygs a viphowshaped curve dutoro ondhiyg 
in a dilatation, known as tho ‘sacoudas vutundue’ wad homologous with the 
aggregation of Poyerinn follicles siduaded in man yust anterlorty ta tha ie 
envcal valve ‘Tho suceulue a ottadus oceupios tho contra of the figure; tbaye 
and a hitlo to the loft of ib another somewhat slntlar aged gation of Peyorian 
follicles is seen yust beyond the ilvocolic valve, Tho evlon om ves backwards 
oxternally to and concentically with the floum ‘The oncom consist of two 
portions: one Imager in calilno, Umer in walls, and sacoutated sphallys the 
otha, tho homologue of tho human ‘appendix yernifonis,’ smalioy in 
calibre, but with much thicker walls, It has buen injoobed ay dosorihed in 
tho text, and the injection ix acun to hava passud into Kame mexenturic glans 
situated olono to the junction of tho two sogmonts of tho eacaum, and between 
it and the colon, 
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It gives a figure of the lacteals injected, by the means just speeificd, 
as they exist upon the terminal sexmont, hero widely globular, of 
the ileum, upon a single diseiform patch upon the eommencing 
colon, avd, finally and chiefly, upon and all around the walls of the 
colossal vormiform appendix of the rabbit, In this latter place it is 
but what the Germans call, and have called (Trey, ‘Das Mikroskop 
und die mikvoskopische Teehnik,’ 4th ed. 1871, p. 259), a Kinder- 
spiol, to insert the point of the fine Hinsfichung syringe charged 
with the soluble blue injection just beneath the peritonal coat at 
the enecal end or elsewhere, when, upon pressing the piston, 
a yotioulation of blue will spread itself over the surface of the tube, 
enclosing as islands the solid substance of the Peyerian follicles. 
Jt needs but a little perseverance in the way of gentle pressure to 
cause superficial tubular lymphatics to arise into view, and to 
declare their true character by their contrast with and distinctness 
from tho blood-vessels, as well as’ by their moniliform character 
speaking of their richness in internally placed valves. Passing 
over the convex walls of the appendix, they join larger trunks 
which run along its mesenteric border; theso larger trunks in 
thoir turn enter the mesenteric glands, and form in their substance 
reticulations stiikingly like those formed previously in the walls of 
the intestine around tho solid substance of the Peyerian follicle— 
sugycsting thus to the naked eye the similarity, and hy consequence 
the homology, which a microscopic examination enables us to prove 
to exist betweon the lymph-sinvees and the solid masses they 
surround in the Poyerian follicles and in the mesenteric glands 
respootively ' 

It is the demonstration of the relation of the lymphatic or lae- 
tent vessels, or sinuses, as the enso may be, in different animals, to 
the solid ampulla-like mass in the Peyorian follicles whieh the 
modern method of puncture can claim as being eminently its own 


1 T take this opportunity of oaptossing my stapriso that Heulo has not seen his 
way towmis aceeptang thin viow of tho real nature or Budoutuny of the Poyminn 
follicles, In his ‘Gufdssluhio’ of £868 (p. 404) ho rofera us back to his ‘Zingowerdle. 
lohve,’ p. 67, of 1862, where, ay also in the socond oiition, 1873, p. 62, tho absorbent 
charactor of these alinotures is doniad, just as it was by IIy:tl in his ‘Handbuch der 
Topogiaphischen Anatomia,’ 1860, p. 646, and by Teichmann, ‘Das Saugadersystem," 
1861, pp. 86 gt. The view which I have adopted was accopted by a distinguished 
Fellow of this College, Di, Burdon-Sandorgon, in the Eleventh Report of the Medical 
Officer of tho Privy Council for 1868, p. 96. 
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allainment; for many years ago—in 1784, in fhet-——nnd throo years 
before the nppearanca of Maseagni’s splendid work, with  similer 
figures and histories of similar oxporimonts (‘Vasorum TLymphati- 
corum Ilisloiin et Leonographia, 1787), the continuity of the 
Inctenl xadicles upon the walls of the intestine with the ymph- 
paths'—to borrow a word of Intor coinage-—in the mesuntoric 
glands, and finally, after passing Unrough snecessive lines of these 
apparently solid slructuves, with the thoracic duet itself, had heen 
demonstrated by Sheldon, then Profossor of Anatomy in our Royal 
Acadomy of Aris. ‘Thoso aro his words (from p. 4g of his work, 
OF the absorbent System,’ 1784), describing his plato No, 5: ‘Tn 
the fifth plato of this work, upon a portion of human jejunum from 
an adult fomalo subject, soventeen lactenl vessels ave injected with 
quicksilver, by inserting pipes into them upon the intestina, Choy 
wero remarkably large and varicose in this subject, and as the quick- 
silver was poured into tho lymphatio injecting-lube to fill thesa 
vessels, it frequently ran out in a fall stream by the jugular vein, 
which was opened, ‘This cireumstanco rondored it evident that the 
meiewry pad passed through the whole course of the lactenls and 
thoracie duet, and had ponotirated even into tha vonous aystom, Tb 
is, I bolievo, the only instaneo in which the thoracic duct has been 
injected from tho Jactenls on the intostines 1” 

Sheldon’s first plate, I may add, when compared with his latter- 
press on p. 37, appears to show that what he galls ‘ampullulay’ were 
aeally Poyerian glands, and that ho had repeatedly keon these pland s 


2 Thavo somo pleasmo in pointing ont Hiat by minking a rofmenas to the plates of 
tho venrithlo Proftdsor Arnold, fase, i. ab ft, Ag, a, 1838, fb may To.aeen Uhab the 
quicksilver inyeotivn could xomotimes givo ny eoiodt rcaults na the failver moll? of 
modoint micoscopy for tha dotuotion of lymphatiea by thoit opitholium. Nhe fare L 
iefer to Hhows tho fomth yontiiclo ployns without, tho velum interpostiam on the 
contrary with, lymphatics injooted with quicksilver. {hu we of the silvoy mothad haa 
onablad mo to provo that this representation is correct: abundance of chovotdal villi 

+ ean ba proomed—and vay beautiful objects thay aio whon Loatod with o ag por cont, 
solution of nitiate of silvar—from the plows ju tho fom th venta felo, bat no lymphatic 
vessels, These can bu shown from the velum interpositum by tho uke af the samo 
reagent ‘Thd uso of quicksilvor aa an ingeotlon-aubstanco has not nlvays led to as 
happy results as in tho instance just glen. Not to apeoify other vaxoy, it is aulons 
to note that tho ponctiation of thia matorial Into the patioto-splanchnle ganglion of 
the Lamellinanchinta when thus employed by tho aldifal Ttalfan anatomist, Toll, 
and its distributing itself thenes into tho neivas given off fem it by displacement of 
thely gianniay nowino, seducad him into supposing nese atrnotines to conatitule a 
lymphatic systom, ‘oistornam Incteam of vasmum Incttfaoram smowtos’ Soo ‘Loss 
tacen Utalusque Stoihao,’ tom, i, p. 39, 179%. 
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tstended in the way of natural injection with chyle, as it is casy 
enough to see them distended in an animal, such as 2 rat, which 
ean he got to feed on fatty food, and can be killed at a propor 
interval of time aflorwards, Tle appears to havo had very serious 
as well as reasonable doubts as to the existence of any foramen in 
the apices of these ‘ampullulao’ ; but tho anthority of Lieberkithn, 
whose ‘ Dissertatio Anatomica’ (p. 18) he had himself edited, ap- 
pears to have weighed with him more than his adroyla, Near, 
therefore, as Sheldon camo to seeing the wholo truth, he just friled 
of doing so ontirely and cémplotely; and the views which Lichor- 
Kithn had put forward (p. 10, loc, cil.) as to the great number 
of the Peyorian glands in the lower segment of the small intestines, 
being a proof that they held relation to scerction or exeretion 
yather than to absorption, prevailed and have prevailed, even into 
our own day, These ave Lieborkithn’s words: ‘Quare ad finem iloi 
pluves quam in integro intestino positi erunt? Nonne propter 
faccos jamjudum oxsuceas cb indurescontes ut lubricatae valyulam 
facile transcant neo Iacdant?’ In IIenle’s ordinarily and mavvel- 
lously excellent treatise on Anatomy, of date 1841, I find (p. 895) 
the excrotory character of the Poyerian follicles takon as something 
caitain; the only thing Ieft uncertain being the question as to 
whethor their contents found their way into the cavity of the in- 
tdslino by a constantly patent, however small, duct, or by dehiscence, 
as ova from an ovary. In 1850 tho real moaning, the true physio- 
logical import, of these glands was proved by Bricks. Tho method 
of injection, of which I have spoken, onablos us to demonstrate or 
exhibit what was thon proved, and that with the gveatest enso, It 
is difficult to understand how any one can now doubt that the 
Peyorian glands avo really but tho pileorrhizac of tho roots, the 
glands tho tubera, and the thoracic duct tho trunk or stom of the 
absorbent tree, 

If any apology be needed for my dwelling so long upon a point 
of anatomy which has not merely much historical; but also much 
practical, interest——tho Poyerian glands being the part of the 
organism especially affected by the poison of typhoid fever, which 
I sco has, amongst other aliases, that of ‘Peyorian fever’ (Walshe, 
On Diseases of the Ieart,’ 3rd ed. p. 208)—I would add that I 
was till recontly under the impression that the actual demonstration, 
the doing, of that which my, Figure 1, p. 734, represents as done, 

3B 
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. might have been a fitting osbibition for me lo go Unrough upon 
the presont occasion, following herein tho examplo of Uarvey, 
¢yiliora animalia in seenam adducentis” | have, however, learned 
that this very demonstialion on the appendix vermiformis of the 
rabbit has been often performed in Covmany, and, indocd, also in 
England; and I judged, consequently, that ib might be superfluous, 
as it would not be novel, to exhibit it hoe and now, 

Tlaving beon thns disappointed in my intention of demonstrating 
something now in this direction, 1 cast about in another for some- 
thing of the same character, And in the heard of a bird, tha 
Australian Cassowmy (Cusnarius castratis), killed at Rockingham 
Bay, lat, 18 deg., on the cast const of that continent, and sent me 
by my former pupil, J. 8. Davidson, Asq., T camo upon a structs 
which Iam well assured has nevor been either deseribed ov figured 
Lefore, It possesses upon this ground some claim npon our a{ten- 
tion; but it possessos stronger claims than any whieh more rarity 
could give if, being a structure which, though ib has never been seen 
in any"othor membor of the class Aves, is largely developed, and, 
indeed, exactly reproduced in tho hearts of certain mammals, and 
does not fuil to be represented, at least rudimentarily, in our own, 
The strncbure in question is a ‘moderator’? band, holding precisely 
tho same relations to the ofhor parts of the right ventucle in his 
bird which the band so named by My, ‘I. W, King in the ‘Guy's 
Tlospital Reports,’ vol. ii, p. 122, 1837, holds in many, if not in all, 
Ungulalo mammals, ‘This, I presumo, is mado plain by a com- 
parison of the two diagrams (Iigures 2 and 3), showing, ono of (hen 
the heart of this bird, the othor the heart of a sheep, with the riyht 
veniricle shmiauly laid open in each ense, Tho advantage, which in 
the struggla fur existence, and specially in Chab very common 
phase of it which takes tho form of a raco for food or from an 
eater, which an animal with such a muscular band passing: directly 
across the cavity of its right ventricle from its fixed to ity movable 
wall must possess, is nob a dificult thing for any man to under. 
stand who has evor cithor watched in another or experienced in 
himself the distiess caused. by the ovor-distension of any muscular 
sic, A band of similar function—I do nob say dofinitely of 


* Sinco writig as abovg I havo hoon rominded of what T onght not to have fn. 
gotten, viz, that my friend Dy, Milnor Fothergill has aiaauased this vary wubject in 
his work, ‘The Hoart and its Disonuos, with thyir Treatment,’ London, 1872, p. 6, 


A odin 
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precisely the same morphological importance—has often been figured 
as oxisting in the hearts of most or all Reptilia below Crocodilina ; 
and il sorves in them to close up and expel the blood from the 
pulmonary compaitment of their imperfectly divided vontriele. 





Tra. 2—Heait of Shoep, Tho right ventriole is laid opon, The lettor M 
indicates tho moderator band, A probe has been passed befween the chordae 
tendineno, passing fiom a mueoulus papillais mising fom the movablo wall 
of the ventiicle to the two main segments of tho tilouspid valyea and the 
ontcr wall of the ventricle, 

Such being tho function of this moderator band, what is iis mor- 
phological bearing, and what traces can wo find of it in ourselves, 
tempting us to speculate as to the nature of the secret bond which 
brings us into relations of affinity not only with the mammalian class, 

gB2 
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but with an older stock, the many-sided potentialition of which 
embraced not only mammals, but all warm-blooded animals, and 
not only all warm-blooded eventnres, but warm-blooded animals and 




























































































Fig, 3—Tleat of Austiation Camowary (Caauarias auatiidiy), proparad 
similaily to tho heart of shoop, figured in Jiymo a, and showing at MC tho 
modoigtor band, A lino of papllay upgiowthy is indicated at the uppor 
end of the upper regmont of the muscular auiculo-vontiioutar valvo, passing 
downwads towards the point of origin of thu modantor band fam the 
septum, They extend in the specimen over a space of about thico olghths 
of an inch, and mo indicated iu the woodout by datk tranavoise Hues, 


reptiles also? ‘he valves of the heart in the highor vertebrata, 
when iegarded fiom this joint of view of development—tho safest 
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if not the sole crilerion of homology—may be spoken of as being 
but trabeculae flaked off from the inner surface of the wall of a 
muscular Sae, aud subsequently made moro or Jess membianons in 
the way of specialisation and its conelative economy. Thus, as Ge- 
genbaur (Vergleichende Anatomic, and edition, p, 836) hasiemmked, 
the intervalynlar space in these animals comosponts to the entire 
cavity of the spongy-walled heart of fishes and amphibia; and the 
sinuous intertrabccular cavities in the spongy walls of those Intter 
animals correspond with the chief part—viz. the extravalvular part of 
the vontriculay spaco—in mammals, birds, and Crocodilina, Now, the 
musculi papillares represent, the disposal or destination of the inna- 
most layer of the right ventiicle, accérding to Dr. Pettigrew (seo 
his paper, Phil, Trans, 1864, p. 479) ; and I would submit that the 
moderator band is but a specialisation of the next layer in order 
from within outwards—to wit, Dr. Pettigrow’s sixth layer, which 
he has figured (Plate XIV, fig. 33) as procecding in a spiral diree- 
tion from right to lefl, much as the fibres of the moderator bands I 
have figured do, A study of the heart of tho rabbit will put this 
matter in a very clear light, and further open our eyes to seo and 
recognise the rudimentary representation of this moderator band in 
our own heats, If we look at the outer aspect of that very con- 
slant musculus papillaris, which passes in man from the outer and 
movablo wall of tho 1ight ventiicle to distubute its choidae ten- 
dineae to the two more anteriorly placed of the thiee segments of 
its anicular valve, we shall frequontly sco that its longitudinal 
fibres ave crossed nearly or quite at right angles by a slender fibrous 
* band, so that we havo before us an appearance not wholly nor 
essentially unlike that presented by the striae longitudinales of 
Lancisi and tho fibres of the corpus callosum when viewed in their 
mutual connection. This band of fibres can sometimes be traced up 
towards tho cont atoriosus, and be scon not to die away, until 
close upon the point of origin of the most anteriorly or upwardly 
placed of the chordao tendineas which ariso fiom the septum to pass 
to the hindermost of the thice segments of tho tricuspid, The 
points between which this line of fibres les may be obseived to be 
the very samo as those belween which the modorator bands in the 
cassowary and the sheep stretch as free columns in the diagrams 
before you. It is not altogether rare to sce this band raise itself 
from the position of fusion, like the vontrioular wall, and assume 
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the charactor of a cylindrical band for a lossor distances, bat with no 
3: 4 

Joss distinctness as 2 column, than in the Ungulata, Such we e180 T 

had actually before mo whilst writing this, and you have it now 

fignrod before you (Vig. ay. 





Vie j—dTuman Teach ‘The right veutuigle na ita cavity expoaed, Cho 
moderator band MI is seen to pass up from tho hase of a mmyonlus papillats 
aulaing from the outer or movable wall of the voutiigle into the nelghbow- 
hood of the conus mtoiosns, Close to this, its upper om, a ohorda tondinea 
arises by two 100ta, and passes up to tho must posteriorly plavad of Uke thew 
cusps of the tricuspid valyo, 


* Since thia oration was delivered T have reeatvod two conmnumtentions solating 
to the presence of a modoiator band in tho human healt. Ono of theso, fom my 
foumer pupil, J, O, Galton, Haq, ILS, was accompaniod by a skatoh jn which a 
moderator band was diawa os preving in a human heart fiom bio Inga tion Into tho 
movable wall of the ventrisle and the very conatant musculus papillary anpplying 
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Every gradation, in fact, exists between tho entire obsolescence 
of the moderator band, which we sometimes see in the human 
heart, through the typical, and I should anticipate, constant, but 
nol functionally important, representation of it in the rabbit, up to 
the important and structurally prominent development aitained Lo by 
it in the ungulate mammal, and this solitary instance for the class of 
birds, and the sub-class, with such genoralised allinities, of alruthiones. 

And, speaking of the mothod of gradations, T take this opportu- 
nity of saying that its appheation in the ease of the muscular right 
auriculo-ventricular valve of birds will, in my judgment, put an 
end to the disputes which have taken place as to its homology with 
one or othor of the two valvos in the crocodiles, The two portions 
of the valve in the Cusuarius australis ave so nearly equal—the 
larger being 1-7 inch, as against 1-4 of the smallor—as to do away 
with the diffculty which might bo felt in holding that both eroco- 
dilinn valvcs ave represented here, There are othor reasons for this 
view, which I reserve for another occasion, But whilst speaking of 
the heart of the bird, I cannot forbear pointing out how the s{ruc 
tural arrangements of its amicle, differing as they do strikingly 
from those of the same compartment in the mammalian heart, help 
us by that contiast to gets true idea of the working of this latter. 
Firstly, the walls of the bird’s right amicle are relatively thicker, 
nob only as compared with the walls of its own ventsicle, but also 
as compared with the walls of the comesponding auricle in tho 
mammal, the masculi pectinali standing out in as sharp reliel ag 
the similarly working musenlar ridges in a hypertrophied bladder, 
and inclosing anfractuositics and reeosses almost as deep, But, 
secondly, and what is ol! more importaneo, tho bird’s atwicle is 
furnished with a largo and functionally active valve, protecting the 
entrance of the great veins, and preventing regurgitation into 
those vessels just as the auricnlo-vontricular valves prevent regur- 
gitation from the ventricles. It ig fiir to argue a priori that if the 
what I would call the ‘conrad’ and ‘dectrad’ cusps of tho tricuspid, to an oxigin on 
tho into ventricular septum, sonding a 1006 up to the point of origin of one of the 
shoidac tendinoae of the third cusp, called ‘septal’ by Mi, Galton, Seo aluo Mr, 
Gnlton’s Letter to ’ Brltish Medical Jounal,’ July 26, 1873, p. 83. T have to thank 
De, Hendlam Gieonhow for « icfrence to another notice of the presence of a 
moderator band ins human hemt, 16 will be found in an intorosting paper of his in 
the ‘Linnsaotiona of the Pathologic u Sociaty,’ vol. xxi, 1870, p, 88, 


{It should bo stated that Mi, ‘I, W. King had figmed and described n moda nator 
band in the humin heat and in seve.al mammals other than the Ungulatesy, Epon ] 
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mammalian auricle had counted for as much in tho aetion of tho 
heart ag the bird's, ils force would haya been evonomisod by tho 
placing of a Iarge and functionally useful valve in the aile of the 
sndimentary Eustachian—a slructure altogether absont in many 
mammals, and yarinble, as radimentury sieuelures very aflon ara, in 
ourselves, The @ priori argument of Comparative Auntomy is 
abundantly borne out by the appeal to experiment, Marvy, in his 
‘Physiologie Médiunle do la Circulation du Sang,’ 1863, whilst 
roforring (p. 36) to other evidence from Comparative Anmomy than 
that which I have addneed, cites, in support of the view thal the 
auricle has but an aecessory and subordinate vv/e in tho functions 
of the heart, an experiment of Chauvean's, in which the auricle of w 
horse, being exposed and irritated, lost ils contractile power for a 
time, during which, nevertheless, the ventricles continued to con+ 
dyact and the circulation (o be maintained, Colin, again (‘'Cruité do 
la Physiologie Comparée,’ vol. ii, p. 257, 1856), found that the loft 
ventricle continued to bo filled with blood even when the cor- 
responding auricle was provented from contracting: by Ure insertion 
into-it ofa linger, And further, Magendio had long ago notud, in 
experimentation, what many hero present may have noted in patho= 
logical or clinical observation—viz, that the auricles may romain 
extremely distended for how's, and, liko olher imuseulu sees 
similarly conditioned, unable to contract and amply (hemsclves, 
without the circulation for all that being brought (o a standstill, 
‘It was Dy, Pavy’s papoy, treating (in tho ‘Metical Timos and 
Gnzetto’ of November 21, 1857) of the onso of u mim (Ll. Groux) 
with a congenital fissure of the slornum, whivh first drew my atten 
tign to these points; and his summary of what takes place in the 
dog is go cloar that [ hovewith voprodues its 

In tho dog, the contraction of the ventriclos is shirp and rapid, 
instead of prolonged, as in the reptile, and doos not appear to ocenpy 
nearly so much time as half the poriod of the heart's action, ‘The 
ventricular contraction communicates a sudden impulwe to the 
auricles, occasioning in them n dislinel pulsation, which is instantly 
followed by a peculiar thrill, wave, or vormioular movemont, ru ming’ 
through tho auricular partotes down towards tho venlriole. This 
thrill or wavo is coincident with tho passage of tho blood from the 
auricle into the veniriclo, and Lakes place so instantaneously after tho 
vontrioular contraction, that the one movement apponrs to run on, 
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to continue itself into tho other. ‘here is then a pause, which 
scems comparatively of considerable duration, and which is suc- 
ceeded by a recommencomont of the heart's action, beginning with 
the ventricular contraction.’ 

Dr. Pavy has very kindly gone to the trouble of repeating’ the 
experiment upon which these statements are based; and from a 
letter with which ho has favoured me, I gather that the auricular 
contraction detectable by the eardiographic tracing, as immediately 
preceding the ventricular contraction, is also detectable, of course 
during the pauso just montioned, by the eyo, unassisted by the 
cardiograph, and twned simply upon the exposed heart, in which 
the auricular appendix is scon.to become redder or more fesh- 
coloured at the moment in question. And he further remarks that 
this auricular contraction, difficult! though it be to be observed 
under physiological conditions, may be exaggerated into: consider- 
able prominence in disease entailing contraction of the auricnlo- 
ventxicular orifices, and may then make itself known by a pre- 
systolic mumur, 

I should now be glad to draw attention shortly to a few memoirs 
which have appeared comparatively recently, and which treat of 
matters of considerable interest, not merely as scientific problems, 
but also as practical questions, Tixst among these I would namo 
the paper which appears in the third volume of Professor Ludwig's 
‘Arbeiton,’ 1868 (having previously appeared in vol. xx. of t Berieht 
Math,-Phys.-Klass, K, §. Gesellsch, Wissensch,,’ Leipzig), by Pro- 
fessor Ludwig himself and Dy. Dogiel. In this papor we have a 
nunher of oxperiments recorded as performed with the hearts of 
dogs removed from tho body, and as nearly as possible ompticd of 
blood; and the conclusion which the authors come to ig that the 
henrt of the dog, whon removed from the body and emptied of 
blood, still produces a sound during the systole of tho ventricles 
which is not essentially different from that which is recognised ax 
the normal first sound of the heart, ‘The authors add, however 
(p. 85), that they do nof think these experiments entirely exclude 
the possibility of the tension of tho auriculo-ventricular valves 

4 T apprehend that Dr. Walahe’s account of the anscultatory phenomena as ocour- 
ving under normal conditions will be accapted as coriect, Ib rung thus (‘Diseases of 
the Tleart and Grent Vessels,’ 3rd ed, 1862, p. 65): ‘In tho nomal state the blood 


enters the venixiolea from the anricles with a omront so calm ay to prevent audible 
sound from boing thoreby producod.in the formor cavitioa,’ 
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entering as a factor into the production of tho first round; and 
hereby they would be guarded from eoming inte contradiction with 
most Ruglish authorilies—as for example, rv, Walshe ( Diseases of 
tho Ilfenrt,’ 3rd od, 1862, p. 62), Dr, Guttmann, however, in a 
paper of no great length, but of considerable morit, published sub- 
sequently to the one jush mentioned, and in Virechow's Archiv fox 
1869, points out with much acntoness what, when ones pointed ont, 
is ever thereafler obvious—viz, (at it is, in the ualure of things, 
impossible, with all possible preeautions in the way of emptying 
the heart of blood, to empty the complex. phenomenon made up hy 
a systolo of the heart of the condition of tension of the aurionto- 
ventricular valves. Surely the museuli papillaves will contract 
with the rest of the ventricular walls, and, contacting, will thoy 
not stvetch the chordaa tendineae and tho valves? Mor myself’, T 
would say that we are more hkely to overiate the share taken by 
the valves than to underrate that taken by tho muserlar walls, I 
need not say to this audience that the fret with whieh we are all 
familiar, of the alteration in the first sound produced hy disense of 
the aurieulo-ventricular valves, does nob absolutely prove that they 
produco any part of it during health; and, finally, to my own oar 
at least, a modification of Wollaston's expeviments, whieh anybody 
can try for himself by making his temporal and massoter muscles 
contract at any time of perfect stillness, appears to produce a sound 
which is senreely, if at all, different in quality from tho first sound 
of the heart, A judgment, however, upon the nature of w gotund, 
or, indeed, an aggregation of sounds, as in music, ix ono upon 
which two obsorvers may very well differ, 28 neither of them can 
lay his proof of supposed identity or diflorence alongside of that 
which the other may possess, or may stippose ho does, 

Tt is with much pleasure that T efor to Dr. Ruthorford’s pnpor 
on the Influence of the Vapus on the Vaseular Syston, which 
appears in the Edinburgh Royul Society ransnetions for 1870, 
vol, xxvi. In that year, having to deliver an address to the 
Biological Section of the British Aasoviation at Liverpool, 1 
made bold to say that the results to which Dr. Rutherford had 
come, and which wore then only known to mo in an abstract 
in the ‘Journal of Anatomy and Physiology’ (May 186y, p. 402), 
would prove«to be of the highest valuo and importance, Ilis 
memoir now published iz eadenso, and oxtending over forty-lwo 
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pages, as fully jnatifios my prediction as it will fully ropay any one 
who will {ake tho pleasant trouble of reading it, ‘he most im- 
portant result in a practical point of view is the demonstration 
which Dr. Rutherford has given of the nerve-cirelo, whereby, in the 
way of roflex action, the all-important sceretion of pastrie juice is 
called forth. The sensory impulse caused by the ingestion of food 
into tho stomach is propagated upwards by the vagi to the medulla 
oblongata, where it throws into abeyance the vaso-motor norve- 
calls, which, whilst the slomach is empty, keep the blood-vesselé of 
the gasirie mucors membrane constricted, but which, when their 
activily is inhibited, allow the zonular fibye-colls of theso blood- 
vossels to dilate, and allow the inereased afflux of blood thus called 
for. hat relief will result to some of tho countless martyrs to 
dyspepsia out of the demonstration of this physiological relation of 
vagus, sympatheti¢, and peptic glands, Ido not doubt, Possibly, 
I would add, Owsjannikow’s observations as to tho working of 
hydyate of chloral as a depressor of arterial tension (Ludwig's 
‘Avbeiton,’ 1872, p.°32) may prove valuable to persons engaged in 
practice, by pointing out, in howover shadowy a fashion, the road 
to a more rational and systematised, even if less geucral use of this 
drug than that which I am told is now made of it, It may scam a 
paradox, but it is none tho Joss true for all thal, to say that, for the 
activity of many organs, 2 pualysing and inactivily of certain 
nerve-contres in connexion with them is a prorequisite. Tho ae- 
tivity of such, indeed of most, organs is bub intermittent and 
ocensional, being but intermittently and occasionally ealled for, 
whilgt the constringing activity of the sympathetic has to be 
constantly at work to prevent waste of force’. 

* Owsjannikow’s paper (also to be found in Ludwig’s ‘Arbeiten,’ 6th 
year, 1871, and in the ‘Bericht Math.-Phys,-Klass, K, 8. Gesollsch, 
Wissensch.,’ Leipzig) just referred to, and published two years sub-, 
sequently 10 Dr, Rutherford’s, gives, as the result of » numbor of 
experiments performed in Professor Ludwig’s laboratory at Leipzig 
on rabbits, and independently at 81. Petersburg on ents, the con- 


2 ‘Tho phenomonon of the distension of the corpora cnyernosa, n phenomenon used 
hy Uarvoy himaclf in the way of illustiation (p. tag of the ‘Mpiatola Seounde ad 
Riolanum’), T may adduce in tho way of illustiation also, being, as it ix, dependent , 
upon a similar norvous mechanism; and being shown so unmistakeably, m cngos 
where it follows lesions in the nuchal rogion, Lo result from pmalysis of nerve-centres 
aitunted thore or thorexbouta, 
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clusion that the ganglionic contres of junervalion for the entire 
sympathetic system oecupy but 2 amall spacu at tho buse of the 
brain, two strips to wil, one on each side of the modinn fissure in 
the floor of the fourth ventricle 5 of, in the rabbit, a length af about 
four millimotors, beginning about {Sur or five millimeters anteriorly 
to the calamus soriptorins, and onding nbout ono or two millimolers 
behind the level of the corpora quadrigemina, The Uitle of such a 
book as Eulonbure and Gubimani’s ‘Die Pathalagie dos Sympa- 
thiens auf Physiologischo Grandlago’ (Berlin, 1873) is an on- 
couragemont to thoso who hopo to reo fruib arise from such 
researches as theso in tho way of additions Lo our means for meeting, 
or at least understanding, human diseaso and sulloring, 

Tt has long been known (Budge, 1855) that the sympathotic 
nerves which supply the vessels of tho head and iris do not pass 
directly or by the shorlest posible route to this their distribution, 
but pass down the spinal chord for a greatdr ov lessar distenea, and 
thon turn outwards, and pass from tho anterior nerve-branuhes to 
bend upwards, much as the recurrent laryngeil norve does, That 
othor vascular rogions receive their vaso-motor supply by this 
apparently cireuilous and, till the history of devolopmant is taken 
into consideration, paradoxical route, is from timo to timo being 
demonstrated, Dr, Pavy, to whom I havo alrendy voforred, many 
years ago identified snd mapped out ono sogment of the road along’ 
which nervo-foreo passes to the liver and provonts or allows the 
ocemronco of dinbetes, Jurthor oxploration of this ronto wo owe 
4o Cyon and Aladof (‘Bulletin do PAcadémio Tinpérinte des 
Scioncos do St. Pétorshourg,’ tom. xvi, p. 307; | British Medioul 
Journal,’ December 23, 1871); and this same investigator, working 
still in the same lino of investigation, ns it is in these days usually 
neoessary for an invesligntor to work if he will make liimself a 
name as a discoverer, has also shown us (Ludwig's ‘Arboiton,’ 3rd 
year, 1868) the track along which the vaso-motor nerves of the 
anterior limbs pass, proving that theso nerves pass down in tho 
spinal chord ag low as the mid-dorsal region before leaving ib to 
turn upwards in the sympatholie chain to join the brachial ploxus. 

OF all the rosulis, however, which have been attained to In the 
line of experimentation now under consideration, those como to hy 
Brown-Séquard and demonstrated by him at the meoting’ of the 
British Association held at Liverpool in 1870, and subsequontly 
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published in the ‘Tancet’ of January 7, 1871, seem to me to bo 
corlainly the most’ striking and possibly the most important. , 
Could anything have been more surprising 10 him whose memory 
wo hero thig day commemorate, than to have been told that an 
injury to a particular part of the brain, the pons, called after the 
oxcellont anatomist whoso life onded in the vory year in whieh his 
had begun, would produco haemorrhage in certain party of the 
lungs, and anaomia, oedema, and emphysema in others? This is 
an easy experiment to repeal; it is one which might have been 
done in the days of Ilarvoy as easily as in those of Bernard, of 
Budge, of Ludwig, and of Brown-Séquard, But easy though it 
would havea been to porform, I am bold to say if was well for 
Ilarvey that he never happened to perform it. i considering 
that, like Ifaller, he knew nothing of the contractility of arteries ; 
considaiing that Hunter had not performed his now well-known 
experimonts with the umbilical arteries; considering, Six, that in 
that excellent work on Physiology by Johannes Miiller, the trans- 
lation of which in 1838, by our late and never sufficiently to he 
Inmonted friend Dr. Buly, we owe 1o yowr suggestion, I find several 
pages (vol, i, pp, 202-206, 214-219, ed. 1840) devoted to disprov- 
ing the muscular contractility of arteries; considering, thal it waa 
not till threo years Inter, in 1841, that Ionle’s worl, already ro- 
ferred to, appeared with its sill unsuperseded figures, Plato IIT, 
figures 8, 9, and 10 of the arlories with their cireular muscular cont, 
and with its excellont summary in ‘letterpress of the wholo subject, 
pp. 518-526, and especially pp. 524, 5253 when I consider that 
nothing of all this had beon done, to loave unmentioned othor 
advances connected with names of men yet living to speak for 
themselves and for us—I say it may have been well that Marvey 
nevor came upon the facts relating to the alterations of*]ung- 
substance being ontailed by destruction of brain-substance, not 
dificult to be observed and reproduced, which we owe to Brown~ 
Séquard. For if he had come upon them, how could he have 
explained them in the absence of the entire chain of connecting 
faots, in the forging of which chain so mauy successive workers— 
Purkinje, Valentin, Weber, Burdach, Stilling, and others—have all 
contributed links? Might not even IInrvey, often as ho withstood 


‘such temptations, lave, nevertheless, in default of power to assign 


the real causes of such a phenomenon, been driven back upon somo 
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of those explanations which ho htmself so forcibly dgnounees in the 
words (' Hpistola Secunda ad Riolanum,’ p. 114), * Vulgo scioli eum 
cansas assignare haud norant dicunt statin a spiritibus hoo florid ot 
omniun opifices spirilas Introducunt, eb ub mali poutne ad fabulas 
explicationom et eatastrophen @cdy dard payyanijs advocunt in sequam? 
Tt is a hard thing for any man to abstain from speeulating as to 
the eange of any woll-ostablished phenomenon, expevially if it ho of 
striking: interest and importance; ib isa hard thing for any man 
to do more than keep paco with his own pgenoration; and those 
who havo spent any time in reading the works of Murvey’s cons 
temporarios, will best appreciate tho diffieulty ho must have had in 
selling himself free from the influence of the wofe dheatvi velerved to, 

T pass from this reflection to an oxposition of tho claims which 
have beon put forward on behalf of Walter Warner, tho editor in 
163t of ‘ Harviott's Algebra,’ to the discovery of tho circulation of 
the blood; and I do this by a natural transition, Waltor Warner 
having been a man in whose mind, all his mathomaties nobwith- 
standing, the édode in question grently abounded, ‘Warnov’s eluims 
aro alluded to by Dr. Willis in a note to his excollont “Life of 
Ilarvey’ (sce p. Ixiv). They are pub foryard by Anthony Wood, 
upon the authority of Dr. Pell, 2 man distinguished ay one of 
Oliver Cromwell’s diplomatisis, and afterwards as an assidnons 
supporter of the then young Royal Sogiely; nud upon (hab-of Dr. 
Morley, some time Dean of Chuist. Church, aud afterwards Bishop 
of Winchestor (see Wood, ¢Athenae Oxonionses,’ vol. i, p. 41, and 
ed. 1721; vol. ii, p, 302, od. Blirs). Aubrey,'a conlomporary of 
Wood's, appears, from a note ab p, 417 of the second volume of his 
‘Lives of Eminent Persons,’ to have had the same story fron Izaak 
Walton, who gave Dr, Morley again as his authority; and Aubrey 
repeats the talo wilh cortain additions, and notably with that of 
Dr. Poll’s anthority, at p. 577 of the same volume, he same story 
was pointed out to mo by ono of the officials in tho Bodleinn 
Library ag being given in an anonymous biographical Miseollany 
to be found in the ‘Rawlinsoninn Collection,’ B 158, Ps T5153. 
This MS. appenvs to bo of the latter half of the seventeenth contury, 
and its logond runs to the following cffect. A cortain Tonvy, Earl 
of Northumberland, being imprisoned in tho owor, did, for the 
better passing of his time, get soveral learned persons to live and 
converse with him; one of thoso mon (whom, Aubrey tolls us, 
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lo. p. 368, the world called the Earl of Northumberland's magi) 
was ‘My, Warrener’ And the MS, proceeds, ‘Ilo was the in- 
ventor, probably, of the circulation of the blood, of which subject 
he made a treatiso, consisting of two books, which ha sont to Dy, 
Harvey, who cpitomised and printed them in his own name; he 
usually said that Dr, Tarvey did not understand the motion of the 
heart, which was a perfect hydianlik...... Dy, Pain, that vory 
ingenious and learned canon of Christ Chureh, told me that he had 
seen and poruged this book of Warrener’s, Tinally, the oxeellent 
‘Biographin Britannica’ has embalmed Wood's and Aubrey’s story, 
in the articles ‘Harriott’ and ‘Harvey,’ pp. 2542 and 2550, ed, 
1957. Many a priori improbabilities will at once bo seen to attach 
1o this slory, and il is easy enough to discredit more than one of 
tho witnesses. But I have better than indirect evidence to bring 
forward, and I will have the agreeable mental exercise of ex- 
cogilating it to the ingenuity of my hearers, which ingenuity will 
be sharpened, no doubt, by their regard for their own Ilarvey, and 
strengthened by the belief-that 
+ ‘Whatever records spring to light, 
Tio never shall bo shamed,’ 

T shay be asked, after this quotation, why I should have iil 
it worth while to investigate Walter Warner’s claims at all, I will 
sholtcr myself, in tho first instance, behind the example of Sir 
Goorge Mint, who, feeling and acting by ITarvoy as Launcelot in his 
better days fell and agted by Arthur, took similar pains to seb aside 
the similar fable as to Ilarvoy’s indebicdness to Father Sarpi. 
And, in the second placo, I will remind my hearers that it was bub 
as vecontly ag 1838 that an article appeared in tho ‘London and 
Westminster Review,’ in which the claims of the Italian monk just 
mentioned were once again brought forward with surprising con- 
fidence, plausilility, and ignorance, 

It was possible, T thought, that the same paltry but evil spirit 
which animated Dutens in writing his ‘Inquiry into the Origin of 
the Discoveries attributed to the Moderns’ (17671), and in coming 


' Dutens was as well acquainted with the oxcollont wok of William Wotton, 
Reflections upon Ancient and Medern Toarning,’ published in 1694, on the othor 
rido of tho question, aa a littlo bittor mind can ever be with a worl: or the working 
of a noble and gonorous one. THis repeated references to it show this, a8 also tho 
unimprovablo character of his shallow povorty-shicken spirit, 


752 THE WARVEIAN ORATION, 


io the conelusion that every aveat man in modern times had been 
anticipated by somebody or other in ancient ones, might still bo 
going about in dry places, and might wholly outer into and on. 
tirely fill up the soul of some small antiquary, who, coming undor 
such inspiration and guidance npon the passages which T have col~ 
lected, might proceed to instruct the Htorary pitblio as lo Warner's 
claims, 

Whilst considering what indiveet evideneo might bo brought 
together to rebut this possible altompl at detraction, T came 
upon what led mo to the diseovory of the diveet evidones 7 have 
promised to lay before you, in tha shapo of a elue which brought, 
me, after a somewhat tortuous course, upon Walter Warner's 
actual autograph MS, T found, whilst following up De, Poll’s 
hislory, scattered through Dr, Birch’s unindexed ‘Tlixtory of tho 
Royal Socioty,’ that Dr, Bireh had proemed a ntunbor of MSS, of 
Mr, Walter Warner's for that Society mixed up with Dr, Poll’s 
(sco vol. i. p. 3425 vol. iv. p. 447), Coupling this statoment with 
the voucher for Warnor’s claims, ascribed by Wood and Aubroy to 
Dr, Pell (who, howover, is never reported in Dr, Bireh's Tlistory, 
so far as I found, to have given currency to this alatomont), I 
thought that by thes MSS, I should bo able to test the tiuth of 
these statements, Bub the tibrarien af the Royal Saciety knew 
nothing of any MSS.,, cither of Pell’s or of Warner's; and, aa the 
result will show, ib would have beon odd if ho had—nb lenst, in his 
official capacity, I then mado inquiry of the Duke of Northe 
wmbeorland, in whose library (he MS, of Warner, once a ponsionor 
of his house, might possibly bo preserved ; lub Mr. d. i. Mavtin 
informed mo that this hopo was a vain ono, 1 found that Sion 
Collogo had once possessed ono MS, of Warnew's 3 ub £ learnt from 
tho Rey, W. W. Milman that they had lost it, and inch besidos, 
in the groat fire of London in 1666, * Finally, when taking the 
rogistor of Morton College up to the British Museum for the pur 
pose of comparing the entries made in that volume during Marvey’s 
wardenship with his one authentic autograph MS, now in the 
national collection, I bathought mo of making, ab the samo time, 
somo inquiries as to Warner and Pell; and ab last, when I least 
expected it, and had nearly ceased to hopa for it, I eame upon 
‘Walter Warnor's MS., contained in Dr, Birel’s collection (which, 
according to him, had beon made over to tho Royal Society), under. 
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the Lille, £4394, Birch Collection,’ numbered on in continuation of 
the Sloane Collection. ; , 
Mr. Mi, Maunde Thompson, by the employment of various scientific 
methods, the observation of which wont some way to compensate 
moe for tho tedious labour entailed upon me by the result to which 
they brought him, identified the MS. as being really Warnet’s, 
and brought its date down to a year closo upon 1610, hall-a- 
dozen years or 0, therefore, before Tarvey first lectured at tho 
College of Physicians. ‘Tho MS, being thus identified E set myself 
down to look through its 416 folio pagos, the avorage number of 
lines in a page being thirly-threo or thirty-four; the avorage of 
words, many of them idle ones, being eight or nino in a line, I do 
not think it is very likely that I have missed any clearer exposition 
of Warnor’s views than the one «which I am about to read from 
page 138; nor do I think that, by choosing it, I can in any way 
misrepresent them, for they are stated clsowhere in tho treatise in 
very much the same words, c.g. page 137. Theso, then, wore his 
views :—‘ By this spontancall pulsatory motion the bloud is con- 
tinually extracted from the vaines (proptor fugam vacui) as well 
originally exsuctory as secondarily circulatory and propelled into 
the arteries (propter fugam penctrationis), but with somo diversity 
in the distiibution, some part thereof being propelled up into the 
head by the internal jugular arteries, ad plexum choroidenm for 
apirito-faetion, tho rest into all the rest of the arteries in universum 
corpus for organo-fiction, Out-of that part of the blood that is 
propelled by the jugular arteries up to the hoad, the spiritus con- 
fugus or immorsus thereof being exprossed and segrogated in ploxu 
choroidi, cither by oxcussion or oxhalation, and animal. spivits, 
thereof mado by tho selfoperation of tho prac-oxistent in somno, it 
is again distributed as before, ono portion thereof boing still de- 
rived and transmitted to the heart, ad motum spontaneum pulsa~ 
tionis ciendum, and so about again, perpelua circulatione durante 
fabried. corporef, and all violent destructions ox impediments ab- 
stracted,’ . : 
Jt is, perhaps, necdless to dwell further upon Warner's claims— 
certainly Ido not propose to trouble you with reading to you any 
moro of his speculations and conclusions, I have, however, had a 
copy made of pages 140, 141, 142, 194, and 198, and, though 
the gift may not seom a vory valuable one, it will enable any follow 
30 
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‘of Tlarvey’s Collogo to satisty himself abundantly, and yithin om 

* own walls, ag to the roal morits of the claimant before us, if the 
College will allow it to find x place in their Jibrary, Tn tho words 
of Iarvey’s favourite pool, * 


“Tis saliom acoumulem donis ob funyar noni 
Munoro,’ . 


Tn alt sorionsness it, is somothing to know what a comtemporary 
of Harvey, and ho a mathematician of somo eminence, could write 
loss than ton years before the ackuul demonstration of tho virewia- 
tion of the blood was given to the world, 

Let me say, however, that 1 do nob think it by my means im. 
possiblo that Tarvey may havo rond this treatiso of Warner's, hard 
though the labour of gathoring hints, or rather warnings, from itg 
many guosses must havo been to him, Vor in many parts of 
IImvey’s treatise, ‘Do Motu Cordis? wo moob with phrases which 
seem ag if they had been used with a special roferones Lo Warner's 
views; and his dissertation has ab leash this claim upon my pruti« 
{nide, that it has mado me think that T understand Turvey's means 
ing the better for having rend ib, T faney, in fagt, that L recognise 
such phrases in ITarvey’s words (‘De Motu,’ pp. 58, 61, ed, 1766 
p. 56, ed, Willis), ‘Absque dolore vel cnlore ve? fuga vaca, and in: 

. such words as ‘longd plus est quim partium nutritioni congruons 
est,’ p. 643 Sadrowla, non mentis agitatio,’ p, 133. Ile might have 
been alluding {o almost any page of Warner's MS. in his repudiag 
tion (p. 116, see ‘ Hpistola Secunda ad Riolanum’) of tho hypothesia 
of various sorls of spirits, But there ia ono of Harvey's many 
noble and candid, whilst measnrod and well-bnlanea uttorances, 
which seoms to mo to be admirably suited to serve asa tox for an 
exposition whih pethaps some future Larveian orator may under- 
take, of the oxact relation which his discoveries hold to the knaw« 
ledge and tho ignorance, nob only of Walter Warmer, but of all 
othors of his contemporaries oy predecessors. Lheso words nun thus 
(‘Do Moin,’ p. 34, ed. 17665 p, 33, ed. Willis) -—' Sed ot haw’ (via. 
the transmission of the blood by the action of tho heart, from tho 
veins into the arterios, through the ventricles of tho heart into tho 
whole body), ‘omnes aliquo modo concedunt, of ox cordis fabrich ob 
valvularum artificio positione ct usu collignnt Vorun tanquam 
in loco obsouro titubantes cuceutire videnfir et'varia, subcontraria 
et non cohasrentia componunt of ox conjecturt plurima pronungiant 
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ul ante domonstratum est.’ ‘Chis may be translated thus :+—' But 
il may be said, that all compotent persons accept theso views in a 
more or less modified form, and have been convinced of the truth 
of them from the structure of the heart, and the contrivance, posi- 
tion, and use of the valves, But thoy scem to mo to make as little 
uso ol their eyes as mon do who are stumbling about in a dark 
placo, and their account of the mattor is made up of heterogeneous, 
contradictory, and incompatible statements, and yory much of ib is 
pure guesswork, as I hive alroady shown. Theso words, the Latin 
ones, nob my translation of them, weve published, if nob written, 
nine years (sco p. 5, ‘Iarveii Opera, ed. 1766, Dedicatio) and moio 
after TIarvey had first proved tho frets of tho circulation, and from 
them we gather that his discovery had, even so carly as that date, 
got out of tho stago in which*a discovery is considered to be 
untrue, and got into that in which it-is said that everybody knew 
it before. In no subject could it havo been ensier to make out ao 
plausilile case than in’ this of the circulation of the blood. Piecol- 
homini (an acquaintance with whom I owe to Mr, Walter Warner, 
see his treatise, pp. 194, 200, 201) had given a diagram, it is there 
before you, copied from tho copy of his work in our library, of the 
junction of the portal and hepatic twigs, incorrect enough, no doubt, 
and obtained by a fulso method (see Iarvey, ‘Epistola Prima ad 
Riolanum,’ p, 105, ed. 1766), but still something in the way of a 
working hypothesis (sce Piccolhomini, ‘Anat, Praelect.,’ Romae, 
1586, p. 117, and Warner, MS. p, r94). Servetus had speculated, 
hat rightly, as to the lesser circulation ; so had Cnosalpinus; and 
on Iarvey’s own showing (p. (5, and ed. Willis, ed, 1766), Realdus 
Columbus; and Walter Warner, p. 132 (4394 Birch Coll, MS,) 
had spoken of the heart, in 1610, as being ‘a mero musole, very 
strongly, and artificially woven, and contrived with omnimodal 
nerveous fibres, direct, transverso, and oblike, as it were of purpose, 
for dilatation and contraction, according to the fashion of other 
mutseles.” And of the action of the auriculo-ventricular and arterial 
valvos, [larvoy himsel!, xived animd, with untarnishod sincority, 
repeatedly (sce ‘Do Motu,’ pp, 14, 51, 53, 67; 81) speaks as of 
something known {o all men, ‘id omnes norant’ (p. 44). What 
thon, it might havo been triumphantly asked, was there loft for 
Harvey to discover, when tho action of the valves of the heart, its 
1 T have not thought it necessm y to reproduce it in a woudeut. 
303 
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museular charactor, and so much elso, was alveady to ho found in 
the writings or franhinen of his predecessors ? To nll thia wo ean 
answer, as indecd, it scoms probable, was practically answered ovon 
within Ifarvoy’s lifetime, what was loft for Tarvey to disoover was 
nothing less than (he elrendudion itself, ATis predocostors had ub 
impinged, and that by guesswork, upon diflerent segments of tho 
circle, and then gone olf at a tangont into outer darkness, whilst he 
worked and proved and demonstrated round its entire poriphery, 
Ilis demonstrations and direct proofs wove al now, nnd his indirect 
arguments nearly all new. Whonever ho made use of anything 
already known, he most punctually acknowledged it, Of his de- 
monstiation in the way of injection 1 havo alvendy spoken; of his 
demonstration of tho use of the valves in tho voing, and his proof 
that they ave similar in function to tho arterial, a fret previously 
ungnspected (see p, 65, 1¢,), the thirteonth chapter of the trontiso 
‘Deo Motu’ speaks with figures; of his indiveel, but irvefaguble 
argumont, in the cighth chapter, from the quantity of blood thrown 
out by the heart at cach pulsation, an argument which a matho- 
matician such as ILarriott, or Warner, might have hit upon, but, so 
far as I havo found, did not, he speals himself na bving ‘ndeo 
noyum, ot inauditum ut vercar ne habeam inimicos omnes hominos 3? 
and finally, the argument, which thongh it be indirect, evory 
morphologist will allow to be not only most oxquisito, but also most 
convincing, for tho circulation in the adult warm-hloodod animal, 
drawn from tho relations held by the venno cayio to bho efferent 
arlosies in the embryo, and in all animals with bub a single or an 
imporfeetly divided ventricle, ‘unos duntaxat ventrioulas vol quasi 
unug,’ and of which I would recommend every ono who is nob 
already acquainted wilh it, to gain a knowledgo from the soventh 
chapter of the same book, was his, and lis alone, With vogard to 
all those points, with regnid, that is, to the eirentalion as a wholos 
with regard to the actual demonstration and exhibition of it as 
opposed to more guessing about ib; with regard to all, or nearly 
all, sound reasoning as to any large portion of it, Harvey might 
havo said with Lueretius, : 


‘Avia Pioridum poingro loca nullius ante 
‘Talta solo’; 


or in the words oftn pool of another country, and a lator ago, 


‘Wo were the flist flat over burat 
Into that silent sea.’ 
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I do not wish to assert that Tarvey was wholly independent of 
the works of his predecessors; he himself would, ag his repented 
roforences 10 them show, have beon tho vory last man to make any 
such claim for himself; nor would 1 say that he owod nothing to 


the times— 
‘Tho spacious times of great Elizaboth’— 


in which he lived. It is true, I think, in seience, as it is also true 
in morals and polities, that the times make great men as much as 
greal men mako the timos, Many metaphors havo been used to 
oxpress this latter hal-truth. Such is the molaphor, an acquaint- 
anco with which I owe’ to Mr, Picton’s new and striking work, 
‘Tho Mystery of Matter,’ p, 265, used by St, Augustino, in which 
great men aro compared to great mountains, dwelling apart in 
loneliness, and sending floods of blessings down upon the little 
hills and plains at their feet. Such, again, is the metaphor used 
by Wordsworth in apostrophising Milton: 


‘Thy soul was like a star, and divelé apat, 


Such is the metaphor used by Sir Coutis Lindsay, in his poem on 
the Black Prince,-where a hero 


‘Stands Hke a beacon, throwing light far out 

Over tho rippling tides of venturies.* 
Now all these metaphors strive, and profess, to express but half a 
truth, and they arc imperfect even for this imperfect purpose, as 
they are borrowed from inorganic nature and tho arls, and are 
unfit to be used ig illustrations of the complexities of life and 
thought, J would vontwre to suggest a metaphor which has 
struck mo, during this investigation, as being more appropriate 
anid close-litting, even if less beautiful, than those which I have 
quoted, A group of horsemen are atlempting to cross an arm of 
tho’ sea, up which tho tide has been running, and obscuring the 
ridge, or spit of sand, by which it is fordable, They form thom- 
solvos into a lint, and advance slowly ; rider afler vider floundors off 
into deop wator, and, if wise, rotires towards the rear of the caval« 
cade of his companions, who still feel and advanco upon the 
bottom bencath them, Tho’line by degrees narrows into o column, 
and the column, afior a longer intorval, narrows into a singlo file, 
To tho foremost horseman courage is necessary, as imagination is 
to the discoveror, and, impelled by this fecling, he may put a wide 
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interval botween himself and his companiona, and reaching the 
opposite bank long before thom, may have loisure to ldok down 
upon thom, may bo looked up to by them and by the rest of the 
world, whilst for soma time in solitary occupation of that vantage. 
ground, Such I conceive to be a thir represontation, in tho way of 
metaphor, the best aud shorlest way, perhaps, of roprosenting’ such 
complox relations, of the relations held by Harvey, and indeod hy 
most or all disvovorers, to their contemporaries, to their compeers, 
and to the conditions whoroby thoy aro snrronnded, 

Té may bo expeoted, porhaps, that, coming from Oxford, and 
having heen recently clected a Vallow of the College tho Warden- 
ship of which Iarvey held for something, more than « year (April 

" 1645 10 Midsummer 1646), T shottld have mado search for what- 
ever records thoro may bo loft of himsmpublished in Oxford, 
and especially in Morton College, After diligent: search, T hava 
to report that thero is but little to ho tenrned of Tarvey's history 
from any unpublished document which T have heon ablo to find ‘in 
Oxford, ‘The Mevton College Rogistor gives the follawing account 
of his election to the Wardenship, In 1645 King Charles T, 
after tho execution of Archbishop Laud, tookk upon himself the 
functions of Visitor, and, living: removed Sir Nathaniol Brent 
from the office of Warden, for having joined ‘tho Rohelly now in 
armes against’ him, ho dirocled tho Vollows to tnke tho customary 
steps for tho clection of  snecossor, ‘Lhis courso consisted jn 
giving in, after due inquiry, Chree names to the Visiter, in order 
that ono of the three, the ono wo may suppose it would bo wnder« 
stood who was named first, should be appointed by the Visitor. 
Tlarvey was so named by five out of the sevon Iellows voting; 
and, after a dispute of which it is unneeossary to give an recount, 
ho was duly clected on receipt of n second letter from the King. 
A couple of days after his admission to the ofliee, on April uz, 
1645, Harvey summoned the Vellows into tho hall and mado a 
speech to them, to the effect that it was likely cnough that some 
of his predecessors had sought the office of Wurden to enrich 
themselves therefrom, but that his intontions were quilo of another 
kind, wishing as he did to inereaso tho woalth and proppority of 
the Collage’, Io finished his address to tho assembled Jollows 


* T would hero romaik that it was woll potiaps for tho Collegarot Physioinns that 
Tarvey was, by tho snocoss of tho Pailiament, forced to yacato the uMleos of Wardon, 
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with an earnest appeal to them to cherish that mutual concord and 
amily amongst thomselyes, which recont ocourrences, wa may sup- 
pose, had tended to weaken, In the other pagos of the Register for 
the period between April 1645 and the Midsummor of 1646, I find 
the namo of Charles Scarborongh, tho profégé of Tarvey, and 
afterwards frequently an office-bearer in this Colloge; but there is 
little or nothing of special interest to us in tho rest of tho record, 
beyond the fact thet Tarvey appears to have attended the College 
meotings and so to haye discharged his duties, amongst which the 
providing for the contingency of a siege and famine was one, My. 
Pottigvew (‘Medical Portrait Gallery,’ 1840) has put on rocord the 
fact that Unarvey’s signature is to be found in the Libor Com- 
putorum of Merton, The College Register, however, is not s0 
enriched, as I can state upon tho authority of Mr, I, Maunde 
Thompson, who compared the pages relating to Harvey’s warden- 
ship with the autograph MS, in the British Museum, when I took 
the Register up to London for that purpose ?, 


otherwise he would, no doubt, have kept his word, and Merton College wonld have 
gained what the Collego of Physicians, or some others of his legatees, would have 
lost 

‘ Mr. B, M. Phompson has mado another scarch for Hnivey'’s missing MS. ‘De 
Anntomid Universt,’ which Dr, Lawionce mentions at p xxxt of his ‘Harveti Vite’ 
(ed, 1766), and which Dr. Willis tolls us at p, vii of his Preface (od, Willis) had thon 
(1847) leon twice looked for in vain, Mai, Thompson's search hay alyo beon equally 
friltloss; he wiites to me thus, under dato Jane 3, 1873 —! Tarvoy's “ Auatomy” 
wee ance upon a timo in tho British Musonm, In tho fist volume of the old MS, 
Cataloguo of the Sloano MSS. (now makod Sloano MS, 3972 A), thoro is this entiy 
On P. §7 i 

C.g#¢.—DPrncleotiones avatomicne universnlosy por mo, Guliclnwn Maryoum mo- 
Gioum Londinonaam Anatom, ob Chivarg, Professor, Anno Dom, 1616, aotatia 34, 


yaclect, Apull 1, 1617.” . 


‘To which is added, “'Thia is the author's foundation and first Leoture of tho ofroula- 
-tion in his own handwriting,” and opposite to it is this note by Sir I, Maddon, “In 
tho placo of ago (which seems Inissing) Ayscough substituted the bracketed no..(6).” 
So you will soo fom this that the MS, was missing in Ayscough’s time, I have ran- 
xiokod our MSS, without Anding any olue; so I think you may make up your mind 
Hot it was borrowed, and bas gone the way of borowed books in general—Z, Maunde 
Thompson,’ Wood says (Fasti Oxonionsos,’ 11.6) of Tlarvey, ‘But more in MSS, 
hath ho lef behind him, the titles of which you may sco in the Upist, Dedicat, before 
t TListorical Account of the Colleges Proccadings against Empyricks' (1684, London, 
Ch, Goodall), Moved by this authority, though Goodall only says that Harvey 
aestyned theso troatisos, I looked ovor a Iago numbor of medical MSS., nasisted 
heroin by Mr. Walfor de Guay Ritch, in the Sloane Collootion of the Britiah Musoum, 
withont tho dosed result, Snbsoquontly I found that IInyoy limself in 1650 (p, 
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Of Iarvey’s, as of Berkeley's sojourn in Oxford, wo know liltlo ; 
little, indecd, has been recorded, with the exeeption of the some- 
what uncertain gossip of the gossiping Aubrey. But what wo do 
Imow.of the place during those years which elapsed botwveon the 
battle of Edgehill and 1646, makos us corlain that seiontilic, ond 
indeed any other work, must havo been carricd on in ib under 
arent disadvantages. We road of tho plague, and of the ‘morbuy 
campestris,’ described by a formor Tlarvoian orator and Linaero 
lecturer as desolaiing the town. and driving peoplo out of resi- 
dence. It was, besides, a centro for military operations; and 
military life has been shown, by the experience of ull ages (though 
this experience appenrs 10 have beon lost upon the hecdlessneas and 
ignorance of this), to be out of harmony with tho habits of mon, 
old as was Iarvey then (acl, 64-68), young as our undergraduates 
ave now, who avo, or who ought to he devoted to study, Whral- 
ever else of Aubroy’s tales of Iarvoy I may disbelieve, I, ean 
believe that tho words nddressed to Charles Searborough, § Prithoo 
leave off thy gunning and stay hora,’ are his, " 

Tf, however, we wish to havo a real and truthful picture and 
image of IIarvey before us, wo must do by him as wo have to do 
by Shakespeare, by Aristotle, by Butler, and several other grent 
writers: we must lay owr minds alongside of his, ag it is revealed 
to us in his works, It is only the writings of great mon which 
will bear or repay such treatment: no commentiry nor any bio- 
graphy cau give us the real and vivid sonslion of having the mon 
before us which wo get from a perusal and ropornval of their books, 
Taving used for this purpose whab Mr. Tom ‘Taylor has recently 
spoken of as ‘the invaluable threo hours heforo breakfast,’ 1 have 
come to persuade myself that I have obtained something like a 
trustworthy idea of what Harvey ronlly was, Proviously, how- 
ever, to doing this, I gavo Christian burial to muoh of what. 


163 and p, 502, atl, 1766; p. 148 and pp. 48t, 482, of Willa) had rocoded the loss 
of his ‘adversmia multorum rumowum Isboibus pata,’ and ospocillly of is works 
‘De Genoratione Insectorum,’ whon his houso was plandoed tn tho Civil War, Later 
again I came upon the following passage in Lower's work, ‘Uraciaius da Corde, od, 
1669: ‘Quid quod ot Harveius si por actatom eb otium licuisaet pliva pollical vide- 
tur ipae, Lib.de Choulat Sangninis, CAP Qe cee ss Ne quod mavime dolundume cst et 
ile voto suo et nos spe nostia eacidimus.’ ITonco 1 fear thoro is nuw little lopo ofther 
of recovering or of discovering the lost MS, 

* Seo speech at Highty-fommth Annivosary Dinnor of tho Royal Tdtorary Tund, 
‘Times, Thursday, May 49, De 12, 
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Aubrey has left on record about him, feeling more and mora 
strongly as I grow better aquainied with Tlarvey Gaebet 
‘Theso woie slandois: nover yot 
Was noblo man but mado ignoblo talk.’ 

I will sponk first of his sciontifle character, though ib may scem 
strange Lo speak of sciontilic character, as chagacler implies, porhaps, 
a moral clomont; and seienco, so fur ag it is really scienco, and 
based exclusively upon sound reasoning, has no moral clement in it; 
reasoning, so long ag if is sound, boing of one kind always, and 
dovoid thorofore of all distinctive or personal factors, It is necos- 
sary for mo to say that I do not forget that Tarvey was but 
eighteen years junior to Bacon, 


‘Whom a wiso king and Nature choso 
Lord Chancollor of both their Inwa.’ 


x 


But neithor da I forgot that the Novum Organon was published in 
1620, subsequently to the discovery and actual demonstration of 
the circulation (seo Dedicatio to tho treatise ‘Do Moin Cordis’), if 
not 1o the publication of tho treatise on the ‘Motion of the ILeaxt;’ 
and that the Royal Society, with its motto, ‘ Nullius addictus jurare 
in verba magistvi,’ was a foundation of a much later dato, And 
consequently, I think, we may feel justified in saying tht, so far 
as tho puroly scientific factor of a man’s nature ean bo said to have 
any distinctive or porsonal charactor at all, independence, or robust- 
ness, or manlinoss, whidhever word we may like bo chooso, as shown 
in superiority to mero authorily and the weight of gent names, 
was a distinctive character of Tarvey as a mm of science. With 
Riolanus in full vigow, and Van dor Linden growing towards 
maturity, as champions of antiquity, it required not a little manli- 
noss to assert, ‘contra recepias vias por tot saceula annorwn ab 
innumoris iisque clarissimis doctissimisque viris’ (Riolanus was 
often thus spoken of), ‘ trilam atque illustratam’ (‘Dedicatio,’ p. 5), 
the claims of simple Nature ‘qué nihil antiquius majorisve auctori- 
tatis’ (‘Bpistola Secunda ad Riolanum,’ p, 123), This clement of 
real manliness shows itself again, I think, in Tarvey’s power of 
abstaining from suggesting a rationale of what ho felt he did not 
understand ; ag, for oxamplo, in what is known (out of England, at 
least) as the ‘Pyoblem of Ilarvoy’ (see ‘De Partu,’ pp. 132, §49, ed. 
1766; p. 530, ed. Willis)—a problem which, I think, copld not 


762 THE MARVEIAN ORATION. 


have beon answered till the ¢ worke and days’ of Bornard?; and in 
tho eases of sovéral othor problems instanced by himself (p. 132, 
‘Epistola Seenhda ad Riolanun J, and hidden then, to uso his own 
melapho¥ (p. 630, od. 1766; p, 613, ed. Willis, *pistole Prima ad 
Ilorstium’), in tho well of Demouritus, : 

For tho culiure which Harvey had bestowed wpon his literary 
faculties we have betifr evidence than Aubrey’s, botler oven than 
that of two more trustworthy witnesses than Aubroy—Bishop 
Pearson, to-wit, aud Sir Wiliam ‘Temple: wo havo the ovidonce of 
his own writings as to his familiarity with ono of tho gyeatest 
writers of antiquity. Bishop Pearson, as Dr, CGeorpie Payot’ has 
rominded us (seo p. 15 of his ‘Notice of an Unpublished Manuscript 
of Ilarvey,’ 1850), writing in 1664, but soven years after Harvey's 
death, and Aubrey (see p. Ixxxii of ‘Life,’ by Dr. Willis, prefixed to 
the Sydenham Socivty’s edition of his works, 1847), have told ua 
of Tlarvoy’s high appreciation of Avistolle’s writings ; bub in his 
own wrilings ho refers to tho Stagirite more frequently, 1 think, 
than to any other individual, And, as regards Vergil (the Latin 
author whom probably, if but one Latin elassienl writer could be 
saved from destruction, most men would choose to be that ono, as 
Aristotle probably would be the similarly to bo chosen Crook), Sir 
William Temple (‘Miscollanios,’ Part ii, On Poetry, p. 314) has told 
ua that tthe famous Dr, Harvey, when ho was reading Virgil, 
would sometimes throw him down upon tho table and say he had a 





1T refer fo Claude Bornaid's exporiments on the infloncy of vidiatad nty (Dex 
Effats dos Substances Loaiqnes of meédunmontowsns,' 1857, p. 12g), whivh show so 
plainly that organisms oan attain a power of tolouanes ay agihuit morbifia agenotor if 
time ia allowed thom to becomo yraidually adjnslid to moh onvivonment. ‘the pri 
elplo demonstrated in theve experiments hag been brought inde greater praminonce hy 
Sir James Pagot in his striking acount ((Tancot,’ Jamo 3, 1871, pe 734), HO Inter. 
esting to all of us fur athor than purely soiuntifie runsons, gf lds soriona illus in 871, 
As rogarils the ‘Problom of {farvoy,' tho foctes de utero as boon habituated to lowly 
avtorintised blood; the blood of tho umbilical vein ig not soarlet in colony, and henge, 
Tsubmit, may ho explained the toloranco hy w olitd which hax como into the world 
but has’not yot breathed in it, of conditions which ontail donth by suffoention In a 
child which, having breathed air, is exposetl to thom, ‘This physlologteal principle 
has, among many other practical bearings, tho practioal valuo of furnishing an anawer 
to tho Philistino argument so often brought forward by Antisanitarians in favour of 
the retention of abuses, in tho words ‘Sco to what x good old age peuple live in the 
middle of it all!’ ‘Lhe answer is,*They have booome habituated, and are living 42 
spite of, not because of these surroundings: inunigrants dio in the process of acolinna., 
.tisation” Buch persona, and indood all persons, may read with profik Mr. @. I 
Lowes’ ‘Physiology of Common Lifo,’ vol. i. pp. 372-377, upon this subjoot, 
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dovil’ Tb was a similar spirit which dwelt in Sir Philip Sidnoy, 
who nover heard the famous ballad of *Porey and Douglas’ without 
feeling his “hearl moved more than with a trumpet,’ 

.It may scom to some but a small matter to vindicate for our 
great discoverer claims to a familievity with Greek ; sill, any one 
who will look ab such passnges as the ong in the ' Hxergitatio de 
Pavtuy p. 553, where he speaks of the miavhief done by meddlogomo 
midwives, or othor passages (pp. 116, 129, and 133, ‘Upistola 
Seeundaad Riolanum;’ p. 613, “Up. ad Slegelium? ), will soe, I think, 
that ho had Greck in abundance at his command, and used it just 
whon it helped him to express his thoughts more ¢learly and con- 
cisely than any other words at hand at tho moment. We used it, 
in fact, like a man of sense and real learning, when the uso of it 
would save him time or troulble—two things, of ono of which he 
had ‘all too, little, whilst of the othor he had all too much for his and 
ow good, Let me add that, in the one authentic MS. which wo 
now possess of Tarvey’s (No. 486, Sloane Coll., British Museum), 
a MS, never intonded for publication, and gonsisting but of rough 
notes for lectures to be delivered, I find that he employs Greek 
words in several places (c.g pp. 65, 66 and 87)1. 

ITis style has been spoken ‘of’ as boing more or less inolegant and 
unadorned ; and tho Latin tongue which he used lends itsolf but 
jected and awkwardly to the purposes of scionce, boing strictly 
# political languago, habituated and framed to deseribe the march of 
the legions, the disputes of the forum, ov the donuneiations of the 
moralist, Still, [Inrvoy’s stylo has always an impressiveness and 
solidity of its own; and sometimes, as for example in tho gloxious 
eighth chapter, ‘De Motu Cordis,’ it rises into real eloquenco where 
a prent occasion justifies tho use of repetitions, of antitheses, and 
abundance of metaphors, But, though the uso of stilted phraseology 
was common cnough among LInrvey’s contemporaries, and though 


1 T have no sympathy with tho cagcrnoss which sofentifio men sometimes (seo Frits 
Miillor, ‘Wir Darwin, p, 28; Daltas’ Engl. ‘rans, p, 42) show in repudiating a know. 
ledge of Groels, but on the other hand I should be sorry to be thonght to ovorrate its 
valuo, I am so for fiom doing this that T inclino to thinking that, when through 
want of leisure or of moans, o1 through some othor deficionay, s young man ennnot 
add on moo than n, second foreign language to his aequiremont of Latin (which I 
presuppose), that sovond fooign Jangango should, in the enso of Englishmen, be, for 
linguistle and, educational, as woll as for moro lowly practical rongons, not Creek but 
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his imagination was vivid and active enough, his sbudy {fox (o this 
porhaps we may aacribe it) of the escollont mmodela montioned sieved 
him, as such a aludy cun save a mun, from falling inbo tho uso, of 
falso or extravagant imagery. 
Tarvoy, besides the advantages aceruny from nequaintmneo with 
tho great minds of the past, enjoyed also those whiah may be pation 
from fumiliar intoreourse ‘with grenb contemporary minds,  Phose 
advantages constittte in themselves a aceond edueation 5 and they 
wore at Tarvey’s command for the period of more than forty yours 
during which he was prominontly before the public, [6 is recorded 
ag one of the many distinctions of Jolin Crenves (sea ‘Lifo,’ by 
"T’, Smith, 1699, p. 44), the once eclebrated astronomer and anti- 
quary, and a man whom wo cun woll believe fo have dono moré, as 
a Fellow of Merton, than ‘give a silent voto for tmrvey whon he 
was chosen Warden, that he was ono of (he friends of Tharvey ag 
woll as of Archbishops Land and Ushor, It is indecd ina letler to 
this latter dignitary, nnd in angwer, we may suppose, to mi appeal 
from him on behalf of Tarvoy, that wo find John Greaves pledging 
himself in a postsoript, undor date Sept. to, 16.44, the year hofore 
Tlarvey’s cloction as Waidon of Merton, lo the following: ofloct: 
‘If I may serve Dr. Ilarvy (sie) I shalt be most ready oither 
hore or at Leyden to do it? (Seo ‘Life of Jamox Usher? hy 
Richard Parr, 1),D,, 1686, p. 510) [is well-known connection 


4 T owe this Inst 1ofaonco to the ‘TMiogaphia Beitanton,’ aud co. Caonyes, Jor 
a firthor account sos Wood's ‘Athonay Osonionses,’ vol ith cl. Biles 187. 1 tha 
fo.mor of those somecs 1 owe a acoond and mere intetcating roferoni, viz. ba Bleoh’y 
edition, 1737, of the (Misoeltmwous Works of Jolin Cromer,’ whore, at tho ont of 
Greaves’ ‘ Tiontiso on tho Pyramids’? (pp. 136, 137), Wo hive given uw mt account af a 
conversation bolweon hitn and Jtmvoy, Thue tua: Mat J and my company 
should have continued so many hots in tho Pyramid mud Myo (whorens wo found ne 
inconvenionce) was much wondaad at by Ta, Thavey, lla mayesty’s leaned phyaiotan, 
Por, anid ho, seciug we nevor bicathe the samo air dwhea, bub alill wow ait ts required 
to a now rexphation (tho succus oliblis of it boing spout in every o\phation), it 
could not be but by long benthing wo should havo wpeut the allnont of that umall 
atook of airy within, and bave heon stifled ; unlos# there wero soma geotal Lunnola aon. 
voying it to Une top of the Pyramid whevoby it ight past out and make way for fowh 
aiv to como in at the outrance bolow? ‘Tho Mellow of Merton was nob wanting hea 
answor to tho future Warden, asswing him, amongst much elso not wholly curreat, 
that ‘as for any tubuli to let out tho falighnous abe nt the top of the Pyramid nono 
could he discovered within ot without,’ ITarvey replied, ‘hay might be so small as 
that they could not ensily be disvorned, and yot mlght ho auffluiont to make way Cor 
the alr, being a thin and subuil body.” Tt hog, indloat, boon lef to our gwn times pnd 
to v, Pettonkofer to domunstvato and oxhibit tho action of the oapilinvy pores in tho 
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with the court must have constantly brought him into relation 
with tha statesmen of thoso stormy times, Ilis legacy to his 
‘good friend Mr, Thomas IWobbs, to buy something to keepo in 
remembrance’ of him, is touching, oven if trifling, evidence in the 
sting direction. 

Travel, which oven in ony day conlors a kind of enlluro peculiar 
to itsolf, must have heen doubly nocossary in days whon, in tha 
absence of tho slenmship and the railway, an insular position must 
have kopt ils inhabitants very nearly as inaccessible to ‘tho thonghts 
that move mankind,’ ag it had happily kept them to the Armada, 
Sir George Ent's interesting and entirely trustworthy account of 
the intorviow'with Harvey which resulted in the publication of tho 
treatise “Do Genoratione,’ will show any one who will consult it that 
Tarvey had drawn from his opportunities an ingight into what 
might be expected, and what since his time to some extent has been 
realised, from cnlarged oppottunitics of observing not only ‘men, 
manners, cities, climates, govornmonts,’ bul also thy wonderful facts 
of the unoqual allotmont, in tho various parts of the carth, of useful 
inorganic produets, and of that mystery of mysteries, the distribution 
of organic life. (See ‘Works,’ ed. 1766, p, 162; ed» Dx, Willis, 
M6) ea 

Tlaving been thus fortunate in sceuring for himself all the 
advantages which the various educational agencies of his age would 
furnish, he added on to all that they had offected, or could effect, 
tho yet more clevating and glorious discipline of long sustained and 
finally successful lnbqur, Io attained a position of mental dignity 
in which ho could feol neither unduly anxious for the applause of 
his compcors, nor unduly moved by the roproaches and misrepre~ 
sontations of his enomies (seo ‘Dedicatio,’ p. 1643; ‘Bpistola Secunda 
conatitnonts of a inass of ¢Holid’ masonry (seo his ‘Rezichungen dor Luft zu Klei- 
dung, Wohnung und Boden,’ 1872, pp. 41-45, and ospecially tho figuios p. 42). What 
Beouwenhovk and Malpighi did for the capillavies of the animal’bady in supplementa- 
tion of Il voy's work, and in conection of ono of his foly errois, that v, Potteukofor 
hug dono in supplementation of Harvey's auggostion as to ‘tubuli so small as that they 
could not easily be disoerncd’ in stiuotures like the Pyramids. It i, perlinps, not 
moro than ourious to noto that Iarvoy was equally right in suggesting the oxistenca 
of largor ‘soo1eb tunnels’: an account of the discovory and oponing of them may ba 
found in Colonel ILoward Vyso's ‘Operations cated on at tho Pyramids of Gizeh,’ 
1837, 1, pp. 31 263, 285-288; ii. pp. 160, 61; ond an amusing history of tho incon- 


yonlonoos ondured in tho intorior of the Pyramids previously to the discovery of these 
‘qiv-channela' is given by Colonol Coutollo in ‘Dexoription de l’Egypte, Autiquilds, 


Mdmoives,’ i, p. 46, 1809. 


. 
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ad Riolanum, p, 109); the impact of theso opposite forces veanlting, 
however, in much benefit for mankind, as without them Tlurvey 
might, il is likely enough, havo delayed the publiention of his 
works indefinitely, Boing self-contained without being rolf. 
conscious, ho was yel, like all mon of real gonius, Iargo-hoarted 
and sympathetic, Whilst ho could, in a spirit of perhaps a littl 
overstrained charity, make excuses (seo p, G14, ‘Hpislola ad Slogo- 
lium’) for tho pestilont and irreprossible Riolanus, ho would, wo 
may be also sure, have fold an emotion of gratitude upon eych of 
the many instances in which hig own true-hearted+adhorents, Sir 
George But and other Fellows of this College, fought his battles 
for him, and vindieated for him successfully and during his own 
Hfetime his own irrefragablo claims, And T ean belivve that, 
answering to tho charactor of the dignified, stately, and high. 
minded man so well drawn by the author whom he atten quotes 
(Aristotle, ‘Eth, Nie iv. 3 (7) ), and considering himscl? worthy 
of geal respect, being worthy of it, he would nob have looked 
disapprovingly upow’ ou altempb to show him respeel hy the 
Terountenary Memorial to which you, Sir, have lent the sanction 
of your namo, I ean further conecivo of Harvey as entirely sym- 
pathising with the men who have now in their hands the toveh of 
knowledge which once pagsed through hig, of applunding without 
any shadow of joulousy the work of the many workers who in these 
days are going over tho ground odden hy him under fir Teas 
favourable circumstances and with fi Jess assistance from mneillary t 
sciences and théir various and still novel instruments tind mothoils, 
The same spirit which caused him repentotlly to say (ay, for oxmmple, 
to Sir Goorgo Hnt, p, 163; to Lorstius, p, 630), hace eum mira, 
ut solet, promptitadine effindens,’ that ho doubted not that much 
now hidden in darkness would bo bronght to light by the inde« 
fatigable industry of the coming age; the same spirit, which dictated 
the provision in his will bidding ‘his lo. friend My. Doctor Unt’ 
sell certnin of tis ‘hooks, papers, or rare collections,’ and, with the 
money buy bolter,’ would have caused him, could ho have beon 


* Such an oxperiment, for example, as that put on record hy Diofessor Taughton 
( Puinoiples of Animal Mechanics,’ 1873, p. 1f1), a8 performed hy Jtrofanor Mao: 
nomara with his assistaneo, nud aa showing thal tho tino oeoupiod hy absorption, 
ciréulation, and scovetion occupies less han four minutos, requires Lhe employmont of 
iodine; and ivdine has been discovered and iavlated but some sixty-two years, 
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amongst us, to point out, as a matler for congratulation, in how 
many directions his discoverics have been oxtonded and added to, 

- and how well replaced had heen the many works tho loss of which 
had beon so ‘orucifying’ to him, 

There was not in Marvey’s mind that defect in the way of a 
doficioncy of intores in theological quostions whieh eonstitntes 
in the minds of some eminent scientific, and somo eminent literary, 
men sueh a” lamontable void. IIo has, on the contrary, in- 
sevoral placos tnkon pains to state his viows upon this highest 
of subjects, ‘To ono of those passngos (from tho work ‘De Genern- 
tiono,’ Exercit, Quinquagesima, p. 385, ed. 1766; p. 370, ed. Dy. 
Willis), as Mr. 2, B, Tylor has pointed ont to mo, Professor His 
of Leipzig, a worker whom Iarvoy would have hailed as a colleague, 
has roforred in ono of his always excellent papers, published in the 
‘ Archiv fity Anthropologio,’ Bd. iv, 1870, p. 220, on Dio Thoorien ” 
dor goschloch tlichon Zougungy’ It is just in the investigation of 
tho problems indicated in theso last words that,,as has,often been 
remarked, the question of the existenco of othst than purely 
matorial forees presses itself most closoly upon the mind; and 
honeo, perhaps, the repetition by Harvey of his viows regarding it, 
more than onco or oven tiviee, in his treatise just referred to 
(sco Exercit,’ 49, p. 730; Ex. go, p. 385; Ex. 54, pp. 419; 420). 
These statements aro all to the same purpose, I have chosen one 
of them—the last ono of the three just cited (not the one quoted by 
Professor Tlis)—1o ropent hore, beenuso, besides its philosophical 
and other intorust, it has some literary claims upon our altontion, 
il being nob quite impossible, considering its line of thought and 
avrangomont of words, that Popo, who borrowed on all sides, and 
made acknowledgments on none, may have had it before him when 
he composed his Universal Prayer, Tt runs thus :— 

‘Nempo agnoscimus Deum, Creatorem summum atque omni- 
potentom, in cunclorum auimalium fabric ubique praesentom osso, 
ot in oporihus suis quasi digito monstrari; Cujus in proereatione 
pulli instramenta sint gallus ob gallina, Constat quippe in gonera- 
tiono pulli ox ovo omnia singulari providontit, sapientid divini,’ 
artificioqno admirabili eb incomprohensibili exstructa, ag efformata 
osse, Neo eniqnam sane hace altributa conveniunt, nisi omni- 
potenti rorum principio; quocunque domum nomine id .ipsum 
appellare libuorit ; sive mentem divinam cum Aristotele ; sive cum 
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Platone Animam mundi; aut enm aliis Naturam natarantom 3 vat 
cum Ethnicis Satumum ant Jovem; vel potius, ub nos decot, 
Crealorem ac pairom omnium quac in coelis ot lorria; a quo 
animalia eorumquo origines dependont, cujusquo nutu sivo oflito 
finnt ef gonerantur omnia, (‘Do Generationo Animalium,’ lx. 54, 
PP. 419, 420, ed, 1766; p, 402, cd. Willis.) 

T have detained you far too long; but, fecling that my praiso of 
Tlarvey has been all too feeble, Iam anxious, in onding, to omploy 
in honour of Ilarvoy cortain lines of singular boauty and forco 
which, though composed in commemoration not of him, lub of 
another famous Englishman, may noyortheloss bo applied to him 
with a singular appropriatoncss :— 

‘Remembor all 
Tle spoke among you, and tho man who spoko; 
Who novor sold the truth to serve the hour, 
Nor paltcred with Eternal God for powor; 
Who let tho turbid streams of rumour flow 
Tino! cither babbling world of high and low; 
* Whose lifo was wok, whose langtago wife 


With rugged maxims hown from Hfo; 
Who never spoko against a foo, 
Whatever record leap to light, 

Fe nover shall bo shamed,’ 
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TIME MODIFICATIONS OF THE EXTNRNAL 
ASPECTS OF ORGANIC NATURE PRODUCED 
BY MAN'S INTERFERENCE, 


A LHOTURE DELIVERED BEFORE THC ROYAL GNOGRAPIICAL 
SOOINTY, MAY 12, 1879, 


Tir modifications of the oxternal aspects of organic nature pro« 
duced by man’s interference form so Inrge a part of tho results 
of all human. activities whatever, that tho vory first thing to be 
stid in a single ovening’s lecture on tho subject should consist 
in a specification of tho particular spots in that vast area which 
tho speaker proposes to touch upon, TI proposo, then, with your 
permission, firstly, to glance at certain of the alterations, positive 
and negative, in tho landscape of our own country, which wo 
owselyes and our fathors before us havo intontionally or wn- 
intontionally produced; secondly, to notice a fow of tho many 
alterations produced by disforesting in our own and othor coun. 
trios ; and thirdly, to show what our knowledgo as to the localities 
40 which the parent stocks of the majority of our domestic animals 
and of our cultivated plants may bo assigned, implics, as to the 
modifications of other regions of the world’s surface which man hag 
produced hy his procosses of impoitation and acclimatisation, Room 
may perhaps he found for a few speculations as to the future after 
these details as to tho past and present, , 

I do not propose to onter into the large question of the extent 
to which man may, with any propricty, bo spoken of, as ho has 
boon, as 2 ‘geological agency,’ a ‘iclluric’ or a ‘cosmic’ agent; 
and I will at this vory outset of my lecture profess that I think 
man’s powor of modifying tho climate of tho earth upon which he 
lives must be considered 1, when all the facts of the caso are taken 

4 Upon thin lange question, ono only of many mga questions which tho various 
details of this subjeat suggest, aud by which, oyon when most in tho conereto, thoy 


3D 


770 MODIFICATIONS OF ASPECTS OF ORGANIO NATURE 


into account, to bo confined within much narrower bounds than 
gome writers avo willing to admit, It is possible to overstate tho 
extent to which man can go in tho direetion of oxhausting the 
soil by wasteful or neglectful agriculture, and to fall ovor-canily, 
nol to say over-willingly, into despair as to tho restoration to 
fortility and political considerntion of countries so mismanaged, 
And if it is possiblo to overstato man’s influences upon the dey 
land and ils inhabitants, ib is nocossary to be very cautious as to 
asserting for him any powor of altering, oxcopt infinilusimally, 
tho vast area of marine life, Now, as the surfieo of the soa 
js to that of tho land as four to ono, and as 1 feol somowhat 
desirous of showing that the extent of the subject I have 
chosen is not quite so disproportionatcly Inrgo in relation to 
your time and my abilities as the moro words in which it is 
announced might seom {o indicate, I should like to dwell a little 
upon this delimitation of it before ontering upon tho subjeot 
itself. 

For one of thoso striking suggestions ‘qui font pensor si olles 


exolte gonoral intorost, it is woll to hear My, Robot Rawlindon as ho poke in a 
lecture on Moteorology, dolivorcd November, 1868, bofoe the Royal Wnyinoors at 
Chatham (p. 7) — 

‘It ia cortainly truo that man modifics ollmute over Hacts that havu buon oultivated; 
but it is assorted, furthor, that in various parta of tho would, through oudting down 
forests, nnd in consequences of othor opaations, tho works of man, climate ling Leon 80 
far modifiod as to have had its charactor wbsolutely chaunyot. Nhe ‘Uhenws ia nob 
now fiozon over ng in thes prst,” ono placo has moro rain than formerly, mother placo 
logs, and so on, If by nssortions such aa these it fa Intunded to be {mplted diet any 
works of human hands havo actually altered tho current courso of nature, 1 anast moat 
auch allegation with a positive dental, ‘Cho most stupondous of hmman works oun 
affeot only the compaatively small and naiow spaco of tho carth's aurfieo pon 
which they may have been oxcouted. Kyaporation lias only an iniivoat and inate 
dental refarcnee to the Innd-~its reat dependence being on the great ocoan anil the 
gronter sun, And so, whilo man may oxert an {niluence upon climate aver tho lttlo 
men of his operations, hia worka can avail nothing to affect the grand fentures of 
nature evon over that small area, or to distinb the miajortio sealo on whieh sho 
accomplishes her puposos, Cosmical ineteorology is unafMvotod, and niust continue to 
he wnaffested by human agonay, ‘ho powers of man can novor werlously mailify tho 
hent of the aun, cloud, rain, or climate, as theso have roferoneo to tho world at In Yo} 
all sintements, thoi oforo, which would nesign comnionl atmosphorio offuob to tho outting 
down of forests, to land drainago, land cultivation and suoh-liko agenotoa, must bo 
treated with practical disregard.’ 

For other disqussions on the samo subject, sca Reclus, ‘tho Ocoun,’ sect. il. pp 
93-98, thique ertata: Unger, as regarda Egypt, ‘Siteunguberiohto Altad. Wiss, Wien,’ 
xxxviil. pp. 89-93, 1859; De Candollo, ‘Tlist, des Sctoneas,’ 1873, p qiay Link, 
‘Urwelt und Alterthum,’ ii, pp, 128-160, 1822, 


PRODUCED BY MANS 771 


ne font pas oroire,’ has beon made to the effect that man’s inter- 
ference has been potont, oven over tho sea, to an extent which 
men of science have not usually claimed, and poots have denied 
to be possible, Myr, G. P, Marsh, the author of a well-known work 
“on ‘The Origin and Ilistory of the English Language,’ 1862, as 
well as of the highly interesting work on physien] geography 
which appeared in 1864, under the title of (Man and Nature, or 
Physical Geography as modified by Human Action, and og a 
second edition, ten years later, under tho title of ‘The Barth as 
modified by IIuman Action: a new edition of Man and Nature,’ 
suggests in this latter work that the phosphorescence of the 
Medilerrancan, unknown to, or at any 1ate scarecly noticed by 
tho ancient writers, may have been greatly incrensed since their 
days through human action in the way of extixpating the whale. 
Is it nob possible, writes Mr. Marsh}, ‘that in modorn times tho 
mimaleula which produce it (the phosphorescence of the Medi- 
torrancan, the most beantifol and striking of maritime wonders) 
may have immensely multiplied, from the destruction of their 
natural enemics by man, and hence that the gleam shot forth by 
their decomposition or by theiy living processes, is both moro 
frequent and moro brilliant than in the days of classical antiquity?” 
In a move utilitarian spirit Middondovff, in his ‘Sibirischo Reise?’ 
points out that a continuance of the wasteful destruction of the 
whalebone whale in the novthern seas will vender it impossible to 
utilise fov man’s profit the innumorable small. crustaces and mollusca 
of the Polar seas which that whale convoris inte train oil The 
profligate inconsidorate slaughler again by tho Kolushos of the 
soa-cow, Lytina Steldert, » sivenian ‘whale’ of the region of Behring’s 
Straits, which lived upon sea-weed, has reduced those savages to 
tho necessity of using this sclf-same sea-weed for manuring thoir 
potatoes, which useful vegetable, however, gives them a much 
less savoury and sustaining food than was manufactured, so to say, 
for their forefithers in tho organism of the sen-coi they extirpated. 
It is porhaps a litle ungracions to point oul that the most elegant 
of these three correlations and interdependencies is not so definitely 
demonstrable as the other two, In the first place, it may be , 
objected as regards Mr, Marsh’s suggestion, that the Meditor- 
1 Loe, off, wh od. p.tr45 and ad, p. 104. 
‘Band iy, 6. 2, p. 848, 1867. 
3D4 
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yancan whales!, not comprehending in their number tho vight 
whale, Balena mysticetus, avo nob whales whieh would oither them. 
selves prey so largely or oxclusively upon thy small invertobrata 
alluded to by Middendorfl,—to say nothing of those yory much 
smaller, upon which the phonomenon of phosphoreseones so much * 
more largely depends,—or bo themselves 40 unrelentingly pursned 
by man for the sake of their oil, And sceondly, without dwelling 
upon any such quantitative relations as tho size of the microscopic 
‘piimaloula’ just alluded to may suggest, it is clear (hat (ho square 
area of tho Mediterranean mukes wp a apaco for tho extirpation 
from which evon of so large an animal as a fwhalo’ a very con- 
siderable fleet would have been required. Wo know the numbors 
and the tonnage of tho ships which, till the diseovory of petro~ 
leum? in largo and available quantities, formed tho whaling fleets 
of quite recent timos, 1849-1850, tho American whalers in’ tho 
Sea of Okhotsk alone numboring 250° three-masted vossols, with 
a minimam tonnage of 500 tons; bub of any such whalo-slaying 
machine having ever oxisted in the Mediterranean wo havo, within 
my knowledge, no xeeord whatever, Now tho capacity of the 
anciont writers for ‘not marking withal’ matters of interest to the 
modorn naturalist, can searecly bo overrated ; bub it did not affeat 
matters relating to war and the chase so much ay such trifles as 
Stonchengo and the peacoful though colossal aquedueb near Nimes! 
And ag a matter of fret, we find in thoso wrilevs abundance of 
references mado to the moans employed for tho enpture of tho 
tunny, a form of tho chase which is in no way move oxciting, more 
usefal for illustration and metaphor, nor even more lierative, ban 
would that of the whalo have beon if ib had been earvied on to amy 
appreciable oxtont in the large sea on the shores of which so much 
of the history of the world has been writion and actod, Tho Creok 
word xyrefa means a fishery, not of Cotacen, but of lunnies, 

* Tho principal lagor ovtacen of the Mediterranean aro plsutverous dotphing, sok 
as Delphinus tursio, Delphinus globiceps, Delphinna orcas it ia at lent opon to doubt 
whethor such whales as tho Balwnoplo aud tho spor whalo can be constderad tu 
anything more than ocoastonal visitanta of Moitomancan witoa, Soo Wagner, to 
Geographischo Verbroitung der Situgethicre,' ‘Abhanidl, a. 2 Clasio de Alc a. Waa, 
Miinchon,’ iv, Ba,, Abth. i; and Sundovall, ‘Dio Thierarton dow Auitoteloy,! 1863, 
P. 88; ‘ Avistotoles' ‘Chiorkundo,’ Aubert und Wimmer, Ba, 4 pp. 73-74. 1868, 

3 Sea Marsh, ‘Tho Earth as modifiod by Man’s Action,’ 1874, p, 103, 


§ Seo Middondorf, L. ou ps 8490 
* Mah, 1.0, pp. 426-427, 
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A story relating to the natural history of these true ‘ fishes’ 
will show, in the way of a parallelism, the facility with which mis- 
taken viows may obtain currency, ‘si modo imngivationem feriant 
aut intellcotum vulgarium notionum nodis astringant, quantitative 
measurements, slatistics, relative proportions of masses to other 
things, and even literature itself, notwithstanding, In tho Oxford 
University Musoum we have a large skeleton of » tunny (Seomber 
(hynuus), brought from Madeiva, before my time, by my friend 
Dr, Acland, A foreign naturalist, whose name, under the cir 
ewmstances, T think well to withhold, but whose reputation is 
commenswrate with his very extensive porformance, going ovor the 
Musoum with me ono day, remarked, after paying a not undeserved 
compliment to the skeleton, ‘That fish never came from the 
Moditerranean’ I answored that, as a mattor of fact, it had 
belonged to an ocean-going individual; but I also asked how it 
was possible to differentiate a Madciran from a Mediterranean 
specimen, My friond answored, ‘The Mediterrancan is too closely 
fished by man to allow of any tunny attaining such dimensions,’ 
T was silont, though very vivid recollections of long, however 
pleasant, days of coasting on thoso shores, without meeting any 
considerable number of vessels, or passing, as on tho south coast of 
Asia Minor, any considerable towns except in ruins, might have 
conspired with my recollections of St.Paul boing driven up and 
down for fourteon nights in Advia, to make me question this ox. 
planation, Somo time after, I found that Cetti records tunnies 
of no less than from roo to 1800 lbs. as being caught now-a-days 
in tho Sardinian fisheries?! 

Tho resulis of investigation into the oxtent {o which man’s 
interference may have told injuriously upon the propagation of fish 
smaller in size, if not smaller in importance, such as the herring, 
may possibly show us that here too we have exaggorated our own 
powors for mischief, Not only is the sea a large field, bub oyclical 
oscillations in the ‘Frequenz’ of its inhabitants are at least as 
possible, irrospectively of our interferonco, as are the similay varia- 
tions observable in air-breathing animals; and many an animal, 
as for examplo the horse in South America, has become extinct 
even in recent, nob to sponk of carlior geological timos, owing 
to quite other than human agencies, Man hes no monoyoly of 


1 Sua Lens, ‘Zoologia der alton Gricchon und Romor, 1854, p. 488. 
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destructive agoncies, neither, if he had, would that, as it seems 
to mo, prove that, ‘though! living in physical natare he in not of 
hor, that ho is of moro oxalled parentage, und belongs to a highor 
ordor of oxistences,’ Io is nol, in strictness of Jangnage, a  cosmio,’ 
attolluric,’ a ‘geologieal,” nor a ‘aupernatwral agenay” To may 
ultimately obtain, as prophesiod by Mr, Wallace #, such a mastory 
of the dry land as to supersede on that portion of the world’s 
surface the agenoy of natural selection ; bub he cannot oven thove 
offect cosmical changes in tho climate, and as rogards the sea, it is 
possible enough, as Mr, Moscluy has anggested on tho two con- 
cluding pages of his ‘Notes by a Naturalixt on the Chadleager, 
that when the presont races of animals, plants, and imon shall 
have porished, the deop-sen animals, ab least, if nob those of 
higher lovels, ‘will very possibly remain unchanged from thoir 
present condition 8? 


‘Moh, Lo. p. 34 2 Natural Solution,’ ps a6. 

® Tlaving beon compolled to exproxs dissont from Mr, Maval's suggestion na to the 
phosphorescenco of the Moditorrancan having heon 9 loos abriicing phenomonon tn 
anoiont than it is in modern Limes, 1 cannot forboav to pay wy poor mud of thauka to 
this writer for tho pleasure and tustruction which his works have affordodt ino, ‘Che 
‘Kulturpflanzen und Unusthioro’ of Terr Viator ohn vesontblos My. Mawsh’s works 
in dealing with tho subject of men’s action on organto neturo inn way whilol attracts 
the attontion and stimulates the thought at once of the pulttician, of tho Htorary man, 
and of tho man of seloneo, I expresaucd my opinion upon tha merits of they frst edition 
of thia worl in Uhe ‘Academy? of August 1g, 1872, A third alition of 1b appenred in 
1877, considerably onlarged and improved, And tt mny bo obworved Usat, for doaltys 
at all ndoquatoly with this subject, and indoad for avolding very gross blundertag: tn 
so donling with Jt a man mush have Koma knowlodye not only of purely Kolmillle 
aubjeots, of the faots of history on the Jaye sent, aul of tho reaults ab lent of 
philological inquiry, bub also of the power which vommereial logtiattan and com. 
moralat enterpriso have for ullering the Asteibution of Ue vindous -voguinblo and 
animal artioles of trado; othorwisa ho may fall, as dome have fallon, into the orrey af 
aupposing commeroial results to have been producot hy changer in tho laws, nob of 
man, but of climate. I make this vomarle for, mmony othur purposes, Ut of intros 
ducing another remarl to the offvot that i ig much to he rogrottat a fravh edition of 
Durean do la Malle’s Teomonto Patttlyue dos Romatns’ should vob he brought out 
in theso daya; it Js a worl of permanont value, hough it-buars tho dato of 840. Aw 
works of & moro exolusively aciontifie charactor, but nlill onsily intelligible te porsony 
possessed of a mastory of tho rudimouts of holuny and vouloyy, and of envdinal import. 
ance in roxgarohes such ns thoxo, 1 will specify :— 

De Candolle, ‘Adographie Botanique ratyonnde,' 1855, 

Ungor's * Botanischo Atroifaiigo, in tho *Sttmmgsbertolilo! of the Vion Acndomy 
from 1857 to 1859 inclusively. 

mare sete St, Tlilaivo, Iistoive Naturcllo Gdnévalo des Rognos Orginiques,* 
tom, iil, 1862, 

K, E. von Baer, ‘Reden und Studion aus dom Geblete dor Noaturwlesonehafion,’ four 
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Beginning at home, lot us consider first of all what are the 
most prominent changes which man has effected in the landscape, 


ootava volumes which appeared tn the years 1864, 1873, and 1876, and contain much 
of geographical as well as of other intorest, ‘his illustrious sciontiat was for some 
yours Irom 1839 onwards concerned, together with v, Ifelmerson, in bringing out, at 
tho cost of the St, Petorsburg Academy, a porlodioal, ‘Boitriige zur Kenututiss dea 
Rusaischon Rotches,' Tn one of the volumes (xviii. 1856, pp. 111-115) of this 
perlodioal, a short papor by y. Baor appears, the purport of which is shown by ita 
title, ‘Dio Uralte Waldlosigkeit der Sild-ruasischon Steppe, “The Aboriginal want of 
‘Wood on tho South Russian Stoppo.’ ‘This paper was wrltten in supplomentation of a 
pepor which had appeared in the fourth volume of the same periodical, 1841, pp. 
163-198, with the samo object of deprecating o useless and essentially nugatory 
altempt to make theso stoppes timber-bearing. From it I will give an extract, partly 
Lecanso it is so characteristic of tho mannor of the great biologist, and partly or 
mainly because it shows how pure natural history can be brought to bear upon 
political quostions and may save a Government from engaging at grent expense in 
chimorical undortakings. V, Baor says, 1.0. 1+—! At that time (1841) I had forborne 
to bring up a picco of evidence (in favour of the South Steppo nevor having. been 
wooded) which is much older than Horodotua; and the present communication hns 
only just the purpose of putting out this evidence, for doing which I have had no 
onilier opportunity, This pieco of evidence is furnished by the squirrels, They are 
Tound throughout the Rusaian empire, so far aa irees are found to grow, even in the 
Canonsna, but with the exception of the Crimea and Kamtchatka, although both these 
peninsulas have the food whioh tho squirrel wants, and tho south coast of the Crimen 
has It in great abundance. Now from these facts the following conclusion can clearly 
bo drawn, namely, that when theao avinials roached the southorn borders of the 
foreuts in South Russia, and the eastern borders of tho forests in Siboria, the wido 
oxpanso of tho open South Russian stoppes and also tho baro lovels northward in 
Kamtobntkn woro alrondy in oxistonco, Whon was it, it may bo asked, that tho 
squivroly onmo to these borders of tho forests? I don’t know, but that they did come 
to thom bofore any historical period nobody will bo inclined seriously to dfsputo,’ 

Ouonr Posohol, in his ‘ Neue Probleme dor vorgleichonden Erdkunde,’ 1876, p. 1881, 
adda in oxplanation of this ourlous and convinoing argument, (A climbing animal 
dependent for fovd upon aeods of the treos could not of course travel acrogs the sunny 
plaing of grass; and consequently tho South Russion districts in question must havo 
hoon treeless over since there were squirrels on the south boundary of the Russian 
forosta; and thore oan scarcely be any doubt that thoy were thero thousands of yonrs 
bofuro tho timo of Herodotus.’ Oscar Peschel gives no specific xoforonee to v. Bar's 
works: and vy, Baor himsolf, or his printer, onriously, a wrong ono in hia ‘Auto- 
biography,’ p. 644. Nor have I found any roforonce to it in Professor Stiedn’s ‘ Karl 
VWrnsb von Baer, cine biogyaphische Skizzo,' 1878, I have thevefore another justifiea- 
tion for tho giving of those details, and am glad if I have thus saved others trouble 
whioh I had to take for myself, not unholped, however, heroin, by the staff of the 
Hodloian Library, 

Lf Oscar Poschol has mnde ono trifling omission, he has yer contra made some of the 
most important additions to geographical and anthropological Inowledgo, separately 
and combined, which huve been made since the time of Ritter, I nood scnovly 
spaolfy his 

€Vélkorkundo,’ 1874, 

« Abhandlungen aur Erd- und Vélkorkunde,’ a vole. 1877-1878. 
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60 fur ag the landscape is made up of organic elements, of our own 
country, Ihave not underiaken, and ghall nob allempb to spottl 


‘Physischo Erdkwnde,' of which three fagoieles have appowed in the prosont your, 

The gonoral prinviples to be found oxpounded in tho works nbove speutflud Ivo 
found » praotionl application in the particular question, Ara the countries along the 
shores, and espooially the oustern shores, of the Medttomanean to be looked ton AW 
having been exhausted by man's interference with them bt the way of wgtioulunre, 
and go robbed of any change of political rojuvonuwonue? And with this quextion is 
connected thet which asks whothor any porouptible ehunge of olimmte has heun 
efvoted in Lhe samo regions by tho sumo ayenoy, ‘Me litmabine of (is controversy, 
which has beon como’ on obviowsly enough by partis (lad cb Loan on ono sido 
with political bias, i, if wo give only tho miogt haportant momolrd, nob very oxtunnive, 
and may perhaps ugofully find 2 placa hero, ; 

©, Praag, in his (Klima and Pflanzenwolt,' 1847, takes tho possindatio view, 
which 

J.P, Fallmorayor, in a reviow published in the samo year apparontly, and ye+ 
published in his ‘CGesmmmelte Worko, 1861, di, 46a, ontoraes with a bitter :oudingga. 

©, Trang, in the ‘Geschichte dor Landbau und Vorstwissonsuhtt” Mitnohon, 1866, 
had tho opportunity of again expounding bis opinions, py. 3go ed pasate, In his acgount 
of Tichig's views, ‘Lhoso viows ate to bo found in 

Liobig, ‘Notmal Lows of Uusbandry,’ Bug. Urans,, 1863, and in his «Ghontavhe 
Brlofo,' the ninth edttion of which beara duta 1878, 

Oscar Trans, possibly or prosumably a rolative of (. Bians, front curtain pavanyon in 
his (Aus dom Orfont,' 1867-1868, would appear to hol] similar vlows to Uiose af his 
namesake ; ho spenks (vol, i, p. 213) in deflanco of Arago’s views, ay oxpounded in 
* Qiuvves,’ vol, vili,, ‘Notlees Sotoutifiquos,’ vol, v. ed, TRgQ, p. 234, of &  vortinder tos 
Clima der Nillandor,’ and gays () 218), what will bo vend with komo snepiino hy 
Indian offioials, ‘ Woutautugo orlahmt dio Rnergto selbst oines kedfuyon Wuropilor's 
untor der Sonne von Byypton . . em azohlaft, wha wilyo und fad, man filngt an 
zu bummeln |’ An excellent anawor to all this is glvon by 

Theobald Flachor, ‘Beileige zav Physisehen Goographte dos Mittohnoorliindor, 
hesondora Sioilions,' 1877, p, 184) Negua ad fnem libri, p. 167, 

Vy, Unger, in his ‘ Wissonsulaftliohe Uryohuisse ower Reise in Ceteahoulaud,' 86a, 
has doalt similarly with this quustion ab the conclusion of bts amall but oxcollont 
momolr, pp, 187-ar 4, 

‘Tho views of Viotor Hohn, and thogo of tho revontly deveawad botantat wid author 
of an authoritutivo work, ‘Dio Vogotation auf dio Hirde, 1872 (tramadnted Inte Vronolt 
in 1877 by Tehihatuhol), viz, Grisebach, may bo given in tho words of tho lattur, 
when reviewing tho formor in the 'Guttinyor gelelu to Anzolgou,' 1874, xly, p. 1767. 
With these views wo agres, Thoy run this ;—' Mit Rookt vorwinft or dio Mohnng 
dass die klaasischon Liindor orgohipft soion und oiney Keneuorung fhror chomaligen 
Buitho koine natitrlicho Grundlagen mehr Jiton, We wtllt dus Woron dor Suche, 
indem er angt, dass thr Klima, fin Grossun ufgoligst, nicht yor Boden und solr 
‘Vogotation, sondern von “ woitgroffoudon, motvo olugischun Vorgiingon” ablulnga, dia 
duroh ihre geographiwho Lago bostinmt, “yon Afvike und dom atlautivchun Moore 
biy zum Aralon und Siborlen relvhon,” Ebengo nies man goin oingohundos Vorstiint- 
niss dieaer Vago anorkonuen, wenn or im Bereich dor Agrikultur-Obomie sich yogou 
dio Ansicht qusspricht, dass dor Boden Sttdenropas duh seo alto Kultur an 
sainoralischon Nahrongsstoffon erzohtpft gol. ‘ Wie dia lombardischo Ehonw dureh dio 
Alponfltisse mit frischon Silfeaton und Kallunlzon gespolst wird, xe Hoforn die so 
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of sch chavges as those which the émbankment of our rivers has 
effected, referring those of my hearers who may feol an interest 
in this particular change to Sir Christopher Wren’s disquisition 
upm the subject, which may be found with vory mach else very 
well worth reading in tho ‘Parontalia, p, 285, But I have to say 
that changes of proportionately equal magnitude have been effectod 
in our landscapo by tho interposition of man in the way of intro- 
dueing into it trees which, though now naturalised, ave domonstrably 
nob indigenous to our soil, The most striking of these changes 
aro those which havo been effected by tho introduction of tho 
common elm, Ulnus campestris; next, if indeed not equal in magni- 
tude, those effected by the introduction of cortain coniferm ; and 
then, ata long distance behind as regards numerical importance, 
those offocted by the introduction of the hovse-chestnut and the 
syeamoro, Ido not of course forget that such treos as the walnut, 
and a host of other trees which are now entering into the picturesque, 
if not into the economical aspect of Great Britain, are as foreign to 
our soil as their names remind us thoy are; but I am not delivering 
a treatiso upon our forest trees, and I shall confine myself within 
the Hmits which the three or four trees or orders of trees specified 
in the preceding sontonce mark out for mo, Lot mo begin with 
the simplor cases, those of the horse-chostnut and tho sycamore first, 
L should indeed be ungrateful, living as T do within such easy 
sight of tho beautiful, if nob unrivalled, horse-chestnuts of New 
Jollego Gardens, if I did not express my senso of gratitude to the 
men who introduced that treo into England. There is, of course, 
ae Tidtle question ax’ to its non-indigenousness as there ‘can be as 
to its beauty, Botanists, howover, differ as widely as possible as to 
what its native land may have been. 1 have not been able to 
siisfy myself that IIchn, lc, pp. 348 and 457, is right in saying 
that we owa the introduction of this tree into Europe to the Turks, 
All but certainly this was not the cnso if D, Hawkins, as cited by 
Fiedler in ‘ Reiso durch alle Theile des Kénigroiches Griechenlands,’ 
1840, voli. p, 649, is right in saying that this tree grows wild 
on Pindts and Pelion, There are not wanting species on cithor 


manighellig geglicderton Gobirgoketten, welche dio Linder am Mittelmeoro orfittlen, 
ana dom Limorn ihrer Folsmagson unoischdpflicho und dich daa fliessende Wasser 
slotlg ausgebreitete Vorriitho, um dic Erdkrumen der ‘Thalen und ‘Liefebonen immer 
wieder auf Nouo zu bofuchton? 
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side of the Greok Archipclago which no naturalist would divide or 
bifareate, nor, I imagine, has the Greek Archipelago existed in 
its disconnecting discontinuity as long aa the species sendus 
hippocastanum, 

The sycamore ig another undoubtedly non-indigenous treo, but 
it is thoroughly naturalised and abundant in eeriain parts of 
England; and notably in the Lake District it forms a vory 
characteristic fenture of the landscape, whon it is magsod ratmnd the 
equally distinclive old farm-houses, In tho Juke District its 
leaves have assumed a somewhat darker colour than they ordinarily 
hear in the southern and midland counties; and ils bark often 
exhibits what somo naturalists would cull a mimotic analogy to 
that of its fellow-countryman tho Oriental plane, ‘Tha sycamore 
has yet other claims upon our atlention, as tho readiness with 
which its seeds take root might have long ago destroyed, even to 
the eyes of the Jeast observant, that ‘idolon theatri molestissimum 
ot inoptissimum’ which taught that if a plant could be proved to 
be non-indigenous in a country it was useless bo expect it to 
flowvish thero, 

I will now turn to the Coniferne, In anothor place ®, T drew 
attention to the well-known and universally accepted fiet, that till 
comparatively roconb times tho Scotch fir (Pinus sylvestris), vho 
yow (Zawus Jaceata) and tho juniper (Juniperus communis), hud heen, 
the only representatives in theso islands of tho nabtunl order 
Conjforae, I did not Awoll then, and I will nob dwell now, upon 
the greatness of the differoneo which hus, in tho Inst three hundred 
years, been effected in the goncral aspect of ow country by our 
successive imporlations of the spruce, the lavch, aud the silver fir 
from other Juropean countries, and tho mullitudinons trecs be~ 
longing to the same order from North America, from North India, 
from California and Mexico, from Japan, from China, and from 
Chili, the names of which ‘plants of the fir tribe suitable for tho 

* Yor an oxample of tho oporation of this notion, #0 opposod to tho most obvious 
facta, see * Viti (1°iji), by Berthold Scemam,’ p. 426, whero, apropos of the stalomont 
‘the cotton plant is not indigenous in Iiji," wo hava the following nota: 

‘Moat of tho newapapers tonk this fnot lo bo 4 aorlous drawhadk to the auccusaful 
cultivation of cotton, quite forgetting that cutton is nol indigenous to tho United 

. States and many other countrics in which it flourishes, I mado oxnetly tho samo 
statomont (cotton is not indigenous in Fiji), but added that, notwithtanding, tt had 


become almost Wild in some parta, 60 woll is the country adapted for its growth’ —B, 8, 
* ' British Barrows,’ p. yaq. Artiolo XVII, pp. 326. 
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climate of the Uniled Kingdom, cultivated by .... nursorymen 
and seod merchants, fill up some sixty-six pages in a salo catalogue 
now bofora me, Any traveller, by rail or othorwiso, can appre- 
ciate tho greatnoss of the altoration which has been affected by 
man on nature, ifho will but bear in mind tho threo trees just 
specified, and recollect as he sees the silver fir apreading out with its 
viry inlorspacesin the sly-lino, and the larches and spruces clothing 
the hill-side in acres upon acros, that theso dees wore as Tittle 
known to tho untravelled Englishman of tho times of the Tudors 
as wero the ‘Weymouth’ pine, the Deodara, the Wellingtonia, oy 
tho Araucariac, The statesman, indeed, can read something of the 
political and commorcial history of this kingdom in the trees which 
speak of tho various commirics, farther distant apart from cach 
othor than are ‘China and Peru,’ with which England has sueces- 
sively como into rapport; and tho changes which he has suggested 
to him ave seareoly, if al all, less complicated than those which the 
naturalist can show to havo been similarly set up in the world of 
lowor life represonted by birds and insects, Since I wrolo as 
above (l,¢.) I became acquainted with an article on ¢ Coniferous 
‘Trees’ in the October number of the ‘Edinburgh Review’ for 
1864, lo which I would beg to refer my hearers for a detailed 
and very interosting account of the succossive successful acclimati- 
sitions of members of this natural order; and upon the ground 
thus sufMfciontly occupied I will not oncroach. It is not un- 
intoresling, and not ontively irrelevant. cithor, to observe that Great 
Britain and Ireland wore both richer in Coniforae in recent gcolo- 
gical periods than they have beon since those times down to those 
of the Stuarts, In the sunken forest at Cromer, in Norfolk, in a 
deposit! of a poriod immediately preceding the glacial, wo find 
the spruce fir roprosented, together with nearly all the rest of tho 
soanty list of really indigenous post-glacial English trees, In the 
Cromer forest we find tho spruce represented, together with the 
Scotch fir, the yew, the onk, the elder, the birch, and tho black- 
thorn, The ash has somehow failed to join itself on to this com- 
pany; but we seo it forming one of it, though the spruce in its 
turn is absont as well as all other trees, in many small copses or 
thickets in out-of-the-way parts of this country. Such, for example, 
gre many mountain-lime-stono headlands in parts of the Principality, 


{ Seo ‘ Rudimonts of Geology,’ by Samuel Sharp, 1.8.4, 2.6.8. 2nc od, 1876, p. 169. 
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where the Welshman—in spite of tho traditionn) hatred for trees 
which hig xaco, like somo othor anetent races, a4, for example, the 
Spanish, is said to entortain—hay alloyed the ancient flora to 
yomain, and loft i) mmixed with forcign importutions, Tho intor- 
vontion of the glacial period will easily account for the wiping out 
of tho spruce from the Hist of past-glacially indigenous Hvitish 
trees; bub it ia not go casy to explain how it hus been that the 
silver fir (ddées peetinala), which is found in tho Svoltish ponl, was 
absent from at least historic Britain (ill the year 1603 3 and that. 
the Linus mughus, tho Taeda of the Romans, should be found in tho 
peat-bogs of Ireland, and should subsequently have become as 
thoroughly extinct there as the Irish clk, Cervus megaaeros, On 
the other hand, it is not diMeult to understand how it has beon 
that the Scotch fix, with chavactoristio pertinucity and hardiness, 
followed up the retreating placial fovees more closely than evon the 
‘Norway’ spruco; for ab thig day ib propagates itsoll, vither hy 
sclf-sown or by squirrel-sown scetls, much move surely nnd widely 
than does this equally or more than eqnally hardy tree, 

T must not leave the subject of the Scotch fir without reoblifying 
an error relating to it which various writers’, from the time of 
Caesar’s Greek translator dawn to those of Evelyn and of myself 
inclusively, have fallen into when writing about it, Julius Cuosar, 
in an often-quoted and ag ofton mistranslated pagsage 4, saya of 
Britain, ‘Matoria eujusquo generis, ub in Gallia, oat praetor figum 
atque abictem s’ and those words aro ordinavily taken lo mean, 
‘There is wood of all kinds to be found in Britain, as in Gaul, 
except tho beech and tho fir’ Poor old Plunndes of course blundered, 


* Ponndes fl, 1397 Ap, Seo p. 46 of Appondix to Combrtdgo edition of Cionn’s 
Works, 1706, 

Evelyn, ‘Silva, x Discomae of Forest Mices deltyored in tho Roynl Sooloty, Out, 19, 
1662) Hd Hunter, 1776, p. 139. 

fasted, ‘Phil. Trang, vol, vi, for yoar 1771, ple 961772, p, 166, 

De Candolto, ‘Géogr. Botanique, pp. 184689 1855. 

Sohus, *Hovoat Trees of Givat Britain, Dp 4m 

Rollestan fn ‘British Burrows,’ pp, 722-724. Vo do mysolf justice, T lid not ove 
so widoly as my companions in this mattor, I way ax ignorant of Latin aa they; lit 
T accused Julius of only ono blundor, whilo thoy acoused him of two. 1 T had 
really belioved that ‘Cresmy oth not wong but with gond onus’ i} would Iwo boon 
hotter forme, As it was 1 made a poo leh ‘explanation’ for Julius aa regarded tho 
abies, lit confessed that I folt some doubt as lo tho acournoy of hiy atatomont as to 
the beech, Soo Avtiolo XVIL, pp. 325-6, 

? De Bello Gallico, v. 12, 
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ux & Constantinople monk of the fourteenth century was sure to 
blunder, reaping,’ ag Mv, Philip Smith has remarked apropos of 
his edition of the Anthology, ‘the reward which often crowns the 
luhours of bad editors who undortake great works ;’ and the words 
of Julius appear, 1. c, in the following Gyeok dress: may eldos 38 
ddv8pou map’ abrols, ds ev th Padarlg adv gnyod re kad aredxys, 
derau Myelyn, speaking of tho fir (p. 139, 1. ¢.), uses tho follow- 
ing words: ‘which with Uhia so common trea (the beech) the 
grenb Caosay donies to be found in Britains .... but certainly 
from a grand mistako, or rathor, for that he had not travelled much 
up into the country,’ Tasted (1, ¢), in 1771, translates the words 
thus; ‘This island has overy kind of tree the same as Gaul except 
tho fir and the beech? Somo scholars hold still that this is the 
right way of translating the words, But my friend Mr. J. P. 
Muirhead, tho author of the Life of James Watt, pointed out to 
me that prefer, in the language of Julius, does by no means always 
mean eveept, but moans sometimes simply desides, Tor examplo, 
when? Ariovisins stipulates that Cacsar and he should meet and 
confer on horseback, cach bringing ten assessors with him, Cacsar’s 
words ran thus: ‘ Ariovistus, ut ox equis colloquerentur, eb practer 
se, donos ub ad colloquium addueoront, postulavil.’ And wo may 
learn from this single passnge that it is as woll 10 bo quito sure of 
an author’s meaning before we imputo ‘a grand mistake’ to him, 
especially if ho happen to bo really a grand man, I may add that 
Cicero, in a single passage in tho samo connection as ono which T 
shall havo to rofor to shortly for another purpose 4, uses tho word 
praeter in both the senses, eacept and desides, IlLis words, telling us 
how Vorres beslowed himself, somn?, vini, stupri, plenus, run thus: 
© Vir aceumberct nemo practer (oxecpl) ipsum of practextatam 
filium ; lamotsi recto dixerim sine caceptione virum quum isti essent 
nominem faisso.... Mulieres autem nuptae nobiles praefer (be- 
sides) unam minorem Isidori filiam, &e, &o, Exnt Pippa quaedam 
wxor,... Erat eb Nice foemina’ My own natural history studies 
had familiavised me with the line of Plautus, Stich, iii, 460 — 
© Mustole murom ut abstullt practcy pede 

and ghould have shown me that tho Zocat meaning of praeter is 
also ils generad meaning, and that it retains the idea of ‘hy the 


1 Do Bello Galliso, i, 43. 
2 In Verrom, Act. li, lib, ¥, 31, 
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fide off oven when by the nid of a negative, exprened or ime 
plied, iL comes to be more conveniently tramdated hy the word 
* exeoph? 

Tb would’he porhaps showing as much over-anaiely ta vindieato 
Yuesay's neomaey, 14 bow been shown of overerentdinesa Coe inayat 
inaceurney to him, if Fowere to point oul, after Parhedore?, Chat 
Caosnr might bayo leon fimiline with the Seateh fir thal, Paray 
aylvestris, eyon in Haly, fo any nothing of the ather Marepan 
countries Wraversed by his vielorious eagles, An historian who 
was or wes nob a professed holaniat, might without any eeuadible 
min blaming him, speak new-ndaya af all Che cemmon pines, 
‘Seotch,’ umbrella, Celustar,’ &e., ae Cpine > my present belie! is 
that Julius would similarly have spoken of Chem all a ediefes, and 
would probably have included the lira’ proper tinder the xine 
namo ad these Spines! But} wish herehy Go re(rnet the supyrention 
Load to his avingy meant the silver liv, dies peetintta, by Che 
word dies, in the mitch vexed pseage in question; Chotphe  Maeb 
sugyeation was made in (he best possible spirit, and ia aeteatifieally 
Tmnawerable ag agains those unbappy perder who leat male. 
volently towards Caosny, which T never did, and ire at Che sani 
time, ts TL was when Jomade that sugpostion, unable fo translate 
him correctly 4. 

Thave yot a couple of points to mention regardinge the use whieh 
man has made of the Conifeme, aml the altorntion which le has 
in comparatively recont times ollooted, firstly hy, aid secandly 
upon, the distribution of this order af Creo, 

Tho samo number nad Che eame artiols on Coniforats Llyood fn 
tho (Mdinburgh Roviow,’ October, e844, prives tue inleresd ings hin 
tory of the recovery hy Brémention and luis followers, fram the 
condition of blown sand, of (he yaat ares (190,000 never) in the 
Tandes of Gaseany, whieh should in juution Go him leu: his name, 

So Titudew war Ie Gdogaphie Botasique de Piles pe age gH 

2 dled AL Meonde camtot be acoumol of amy want of Tayalty to the mdgedt of lbs 
*Tlography’s still wo ming way to ha 

Neo to tite phatina, Ponthet, 
7 Dalonton photos, neo Apolliule balla boxlh > 
for In Uhat work, ‘Caesar, a Sketuh? 187g Dread, at p. aya, af Tiftatn when Invade 
WO. 64, Ural the vegetation resembled that of Fraud, mye that he aw ne heooh antl 
ne Apriee plo! Cavnte iit have avon tho beh, Ime sot even Caen eautd have 


Joulud vithor try onongh forwards or fie enough baclawarda to have aunt the apace tr 
growing in Britain, 
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Tlis ngenoy was tho ‘cluster’ pino, elsewhere called tho ‘pouch’ 
pine, the Pinus pinaster of the botanisis?, ‘The resinous and other 


1 {ho pine employed by Beémonticr is the Pius maitima of botantsts; ib ig, 
howovor, a4 nearly allied to tho Pinna kelepensis ax tho two cedard Deedee and 
aihention ave to cach other, And I used a plobura onlarged from a drawing of 
Tugor's ( Wistonsohaftliche Hrgobuisse,' p. 88) of a ‘Pinus haluponsts,’ growlng in 
Kutwa, to ahow tho gonoral habit of the treo whieh had proved so wioful in the 
Tench Landes, It may bo woll, for my own oredit ab lenst, Ghat T here explain Uint 
T had with me, and suspended in the leclaro-room, a number of piotares in Mustration 
of my subjeot, Those T will horowith onumorate, stating tho points they wore intonded 
to make intelligible to the oyes, thereby sparing the errs, of Uose who honowred mo 
hy coning to my lestuwe, Thad with ae— 

Aivally, tho plotuvo just raforred to, which was intonded primarily to illustrate, ag 
wore somo of tho other pictures, the mischioyvous action of the goat, undorwood being 
whnost ontivoly wbsoné; two goats boing druwn browsing upon such shrubs ag woro 
loft, and koaping them down to a Hne corresponding with what Ruskin cally in this 
counlry, whore tho old logal rule, bidendifus evceptts, still happily holds good In 
practical pasturage, tho ‘onttlu lino,’ ‘Lhe great mass of tho picture waa ocoupled by 
tho tall pines in question, aud tho bare, barron, and sunburnt native rocks, which 
irrigation and the prohibition of goats might cover with Ags and ollves, 

Navondly, two plotures from Tepsius’s Ngyptian ‘Dontanitler,' Abthell, tit, 46, tv 3s 
nud iv, 146, ropresentol goats and sen allied in tho unholy task of destroying the 
palm-troes of an onemy's country, Jn one of those pictures the goats had assumed 
the seuw arboreal habits which they aro drawn as oxlitbiting in fLookor and Ball's 
*Mavuovo,’ p. 97, in the argin tree. ‘This picturo was also shown onlarged by 
porntigsion of Sir Jogoph Hooker, One of the pictures from tho Jyyptian mouumonts 
was of tho time of tho rath dynasty, and therofore, Professor Rawlingon informa mo, 
ng varly, according to Willinson, as from 1.0, 2020 to 11,0, 1860, or avon, recording to 
Tougvoh, a Crom m0, 9378 to Bu, 2200, Lb iv of conrso important to know that tho 
yale wad vo carly as thin a fiuniliay objoct lo Kyyptian eyes, whon, an T furthor loan 
from Profuanor Rawlinson, tho ontlicnt date-spaliae represented on Asayrlan monte 
mont belong’ to no onelicr a dato than 10. 833 bo B06, 8587 and that oven fn 
Vabytonia, whore they now fourivh far ore than fh the reylon corresponding to 
Anyyeta propor, the palm-treos have nol monumontal ovidanco for an eavtier deto Han 
BO. 1300, A: oylinder from Babylonia, of unortain bud not caxlior dite Unun thi, fa 
figured in Profoasor Rawlingon’s ‘Anctont Monarohion,’ vol. iil, p. 2g, and editlon. 
‘Vheso dates Carntsh something of an argumont in favour of Unger'a siyggoation thaé 
the palm may have had its originn! home in Uppor Egypt; aud may make it aeom 
moro probable that tho Avsyrians learnt from the Mgyptians, than the Egyptians from 
thom, tho aré of oultivating this troo, Kitmpfer (‘Amenitates Mxotiew,’ p, 714) 
dgolavon himself to bo, ag indeed the inhabitants of Egypt thomsclyos were, of opinion 
that Arabia was tho native homo of the palm, and he diamisses the claims of a move 
weatorly origin in the four plain words, aan Africam nor moramur, We shall, 
howovor, yo horeafter in dotail into tho claims of the ‘Dark Continent. 

Thirdly, « piotve of the gathoring in of the dato harvest in Porsia, iakon from 
Kidmpfor's book juat voforred lo, whioh was used to illustrate in conneotion with 
cortain reports of the formation in Algeria of dato plantations in rogions proviously 
harvon (seo Reolus; ‘arth,’ i, p. 98, Hug, trans, 1871; Tanvent, ‘Mdinotrea aur lo 
Sahara,! p. 8g, 1859, cf. Marah, 2. 0, p. 48a) tho powor of man for producing happinasa 
and onjoymont In loealittes provtously but sandy, thinsty deserts, 

Yourthly, » ploiure onlargod from ono givon in Martins’ ‘Tistorla Naturale 
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products of this plantation form now an important article of 
commerce; their sale and the planting of more of the previously 
barren, shifting, sandy waste, received a great impulse, as did many 
alien interétts, by the interruption to American imports caused by 
their great Civil War, and they oceupy a Jarge spaco in some of 
our various public exhibitions of economic products. Some litile 
uncertainty appears to hang about the question as to the person 
to whom the chief credit of this work, which has been compared, 
and not unjustly, with that of the recovery of Tolland from the 
empire of the sea, is really due, The ‘ Edinburgh’ roviewer assigns 
it, apparently with good grounds for so doing, to M. Brémonticr, 
and to a period beginning with the year 1789, Professor Koch %, 


Palmarum,’ iii, 1823~18z0; vol, fii, pl. 120, of tho rnina of the ancient Agrigentum, 
with their modern surroundings, Ii is thus described by Mattiva himself, p, 2.19, 
noie t-~‘ Chamerops humiks, alia depressa, alin elate ootodcoimpodulis, in agro Agri- 
geutino, antiquissimis ruinis colobri, depicta a Cl. Frid. Gaortnor, arolitecta. Myros 
conspicis magnifici templi quod Jovi Olympio olim eonsecratum, mine inopiy pale, 
opuntice eb agaves domicilium factum est, Junonis Lucing, Concordiw eb Werowlls 
temple diruta 1emotio.es tenent colles,’ It would bo dificult, oxcept possibly by the 
introduction of the oranges and olive into the picture, to give a more instructive view 
of a Mediterranenn landscape ag altered by mon’s interference, Tho ruins of what 
Pindar called the fairest city raised by earthly men, of what Virgil called ‘maxima 
longé moonia,’ speak to men’s nower for destruction; the agave and tho prickly poar 
tell of his discovery and utilisation of America; the fan-palm with its spreading, far 
reaching roots and suckers stands as it did in tho far off times when tha prigoan 
inhabitants of Sicanin fed upon its roots, as Cleoro (In Verrem, Act, if, lib, v, 38, 
49) suggested thoy did before Cores gave them in that very island the gilt of Corealin, 
and as it did in the much Inter days when ‘Vorres, by malyersation and maladiministras 
tion, reduced Roman stilows o¢ the shores of what was calledgthe granary of Rome, 
snd was but a fow days’ sail from Romo, once again to pacify hunger by feeding on 
that characteristic Mediterranean plant, ‘Tho importanes which phints imported from 
the New Woikl have assumed in the Old, forma a aubjoot by itself; of tho two juat 
specified, besides their other applications, wo learn from Admiral Sinyth's atill 
unsuperseded ' Memoira of Sicily and ity Islands,’ 1834, p. 7, that they ‘fou 
impenetrable patisades for fortifications, and in the plains they prosont very sorious 
obstructions to the operations of cavalry.’ 

1 Lavergne’s ‘Meonomie Ruiale de Ia France,’ od, iv. Dp 206, , 

? Professor Koch, of Berlin, who seems to consider the planting of the vine ta he 
the climax of attainment in the way of utilising 2 previously desolate region, writos 
thus of it, after visiting tle spot; ‘Weniger indchte ea bekannt sein, dass ungore 
WNebten rethen Bordeavx-Weine ebenfalls in djesem Departoment dor Taiden 
waohsen, und dass der Boden vor nicht sohr langer Zoit hier erst fur dio Woinfelder 
whar gemaché wurde. Die guten Weine wurden friiher auf dem gogontiberliogondon 
Ufer der Gironde gewonnen.’ p. 294. 3 

See also Clavé, ‘Itudes aur l'conomie Forestitve,’ 1862; cited by Marsh, 2.0, pe 
595-606; Reclus, ‘ Harth,' Eng. trans, i, 82; Edmond About, ‘Lo Progrds,’ chap, 
vii; Lavergne, ‘Economie Rurale de la France,’ 1877, p. 297 8cqg. 
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whilul mantioning (1. ¢ p. 293} Brémontier, couples with his nome 
that of M. Deshiry, but adds that tho greatost eredit of all is due 
to M, Ivey, of Bordeaux, whom he visited himself in 1864, on his 
own plantations at Pian, and found to bo still 2 viforous man 
though ocighty-six yoars of age. Professor Koch pays a moed of 
praise to tho Jato Emperor Louis Napoloon for his exertions in tho 
same direction aud locality; and it is, € think, 4o another name 
connoeled with the Second Mmpire that the eredit is, rightly or 
wrongly !, assigned, of having onabled tho wastes of Gaseony to 
produce and to boast of tho hetorogencous multitude of useful pro 
duets displayed in our industrial oxhibitions as boing’ now manu- 
faobured out of tho pine imported thithor from Corsica. 

It is in this samo many-sided connection intoresting to note, 
if wo in these reeont conturies havo re-introduced sevoral conifors 
which wore indigenous, like the spruco, in tho immediately pro- 
glacial, or like tho silver fir, in tho still later poviod of the deposi- 
tion of the peat, but perished either before or during the pre-historic 
human poriod 4, and if wo are still aclively employed in adding to 
the numbor of species of this natural order in our landscapo by 
importation from overy quarter of the globo, from China to Chili, 
in proportions represontod by a deseviptive entaloguo of moro than 
400 ‘plants of the fir tribo suitable for tho elimato of tho Uniled 
Kingdom,’ we havo, T think ib may bo shown, also considerably 
diminishod tho numbors of one of the fow of ow native ropro- 
sentatives of this ordor, ‘This is the yow (7uavs daveata), Tb in 
a tree which, though valuable to the tuner, novertheless prows too 
slowly lo pay woll in these days when tho spirit which makes 
haste to bo rich makos a‘ vegolablo manufactory’ of tho hillsides 
of ow Lako District (to uso Wordsworth’s prose), by covoring’ 
thom with the rapidly growing larch—to say nothing of tho 
sovoro competition, oven as a wood for tho turner, to which tho 
beautiful woods of New Zouland and othor southern colonios now 
subject it, ormorly matters slood somowhut differontly, whon it 
could bo said :—~ . 


‘ Mngland wore but a fling 
But for the ongh and tho gray goose wing! 


1 Wrongly vory likely—in Tingland wo aro contont to aserlbo the invention of tho 
anléty Inmp to Guorgo Stophenson, 
3 Seo Do Candolle, ‘Qdogr. Botan, 807. 
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* ‘But when the invention of gunpowder and the application of 
it to the science and art of projectiles ‘put me a caliver into 
Wart’s hands, the principal raison @'éire of the yow-tree was 
destroyed. A man who drew a good bow, evon, if ho drew ib ab 
a venture, had needs have ‘ the limbs, the thews, the stature, bulk, 
and big assemblage’ of the men who won the battles of Agincourt, 
of ‘Cressy red and fell Poitiers;’ and if he wore to put his arrows 
into the clout, he had needs have a steady and well co-ordinated eye, 
in addition to well co-ordinated and strong arms, to bo offectivo. 
Such men were sent on many a campaign from England; and for 
the commencement of such campaigns, before the hardships of war 
had impaired the soldier’s condition, no more efficient. man-slaying 
machines could, when fair stock was taken of the relative deadli- 
ness of the available weapons, have been conceived of, till the rifled 
musket was discovered, But even English archers wore liablo to 
the influence of short rations, hard work, and weather; and as 
campaigns were not always settled in a few weeks, the firelock— 
a weapon which Teeble and Wart, even if they wore not their 
‘oraft’s masters,’ could, under tho supervision of that admirably 
qualified musketry instructor ‘ Master Corporate’ Bardolph, learn 
in a few weeks to uso with as much effect as the most stalwart 
of tournament champions—displaced the bow and. arrow, though 
not entirely till after the wars of the Roses, This: displacement 
‘seems to have entailed the disappearance from many and many 
a locality of lines and ayquues of yew-trees, of which hore and thoro 
we still have a few representatives loft us, and which, in euch places 
as the combes in chalk districts, form in the’ way of contrast, und 
indeed also intrinsically, such a pleasant and interesting feature of 
the landscape}, 

Of the vastness of the change which the introduction of tho 
common elm (Ulmus campestris) into Britain has produced in tho 
landscape, any one who will count and compute the numbers of 
the trees visible in nny one of our midland counties at ono view 


* Having above quoted Mr, Hasted to his disadvantage, I wish to maka somo 
compensation to his memory by here quoting a sentence of his with which I entirely 
agree, but which T had not read when I wyote as I have done in the toxt, relatively 
to the yew. Tt is the concluding sentence of the already quoted papor in the ' Philo. 
sophical Transactions’ of 1777, and rans thug: ‘Whoever has boon much aequainted 
with the woods and tracts of ground lying on our chalky hills will surely nevor 
contend that the yew is not the indigenous growth of this country.’ 
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will readily convince himsolf. It has, I think, beon suid already 
by some one, and may now bo said again, that previously to the 
development of our railroad systom all the experiences and sensations 
of tho avont majority of our reral follow-countrymon wore gained 
within an aren limited by a horizon bounded by an uninteresting 
vow of these hedyorow treas, Of the evidence for tho belief that 
this tree was really imported by the Romans, and not known here 
previously by tho Britons, however familiar it bo to us Saxons, 
T havo spoken olsewhoro?, Lo the grounds for that boliof, there 
stated, let me hore add the anthovity, firstly, of the Cromer forest, 
in which no elm (not even the wych elm, of which I do not hero 
speak) was found; and secondly, of Mr, Bentham *, who says of it: 
‘Tn Britain it is "tho most frequent elm in central, southorn, and 
onstern Lngland, but in the north and the west only whoro planted. 
Tt is, indeed, doubtful, whothor it bo really indigenous anywhero in 
Britain,’ ; 

Mav's incronsing command over the inorganic world has, in yot 
mother way and in anothor time, and that our own, very power- 
fully modified tho botanical world around him; and as this parti- 
cular itstance of the efficiency for good nnd evil isn mattor of somo 
practical consequence, and one which is still a anbject of discussion: 
and comes into the sphere of legislative interference, I will mention 
some of the frota coneorning it. I yefer to tho effeets which the 
by-produats of certain maunfaetorios oxerciso upon the vegetation 
of tho districts in which they aro situntod, Ono of tho most 
intorosting papers Ihave over had the good fortune to listen to 
was one read by my friond Mr. Robort Garner, INLLS,, ab tho 
British Association Meoting hold at Neweastlo in the year 1863, 
and printed in the Roport for thaG year ab p. 114, 08 also in his 
‘North Staffordshire Tracts’ p. to, reprinted from the ¢Stalford- 
shiro Advortiser’ of 1871, IXis words rum thus®;— 

‘With vexpast to chomfoal Impurities of the air, difwrent planta havo differont 
suacoptibilities fur suoh influonce, and the groator or Joss impurity of tho atmoxphoro 
may tndocd be shown from the elfeuts on plants, ‘hus the rhododontdvon will slonviah 
in an ay fatal to the common Innrel ; wheat will luxuriate whore a holly or onl will 


dio, Somo plants which appear naturally lo luxuriato in the coal strata—as tho alt, 
holly, or some forns—iie when tho minos-bogin Lo be worked. Fortunately, emule 


2 + British Barrows,' pp. 721-722, Artiolo XVIT, p. 324. 
4 + Hnndbook of the British Plora,' p. 746, 
9 British Assooiation Report, Lo. 
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suffer least ; for inatanes, corn and wheat do well where nothing leo can, and porhaps 
the exhalations in queation may even tend to ripen them, An increasing deterioration 
of the atmosphere in towns and mining districts may bo estimated by means of plants 
as follows :—-1, In the smallest degree of impurity, trees aro destitute of tho lealy 
lichens, and Erie, the Scotch fir, and the larch dio, 3, Next, the common Inurel, 
tho Deodars cedar, the Irish arbutus, tho lnurustinus, and the yow die, 3, ‘The 
araucaria, the thuin, the common cedar, the mezereon, and the Portugal laurel dto, 
4, The common holly, the rhododendron, the onls, and tho elm die, g. Annuals alill 
live, and the almond, poplars, and many roses thrive, fruit-trees are Darren, pows 
unproductive, 6, Hieracia, Reseda lutea, the elder, some gaxifrages and acdums, with 
many syngonesious and cruciferous weeds, still luxurinto,’ 


The mountain and moorland plants ave most, just as the nettlo, 
the elder, the shepherd’s purse, the sow-thistle ave least susceptible 
of antihygienic ‘influences; the former as well as the latter set of 
organisms showing the influence of habituation, both alike boing 
unable to ‘leave theis place of birth; they cannot live in other 
earth, or rather air, The presence of the former would bo an 
infallible sign on the hygicnometer; the presence of tho lattor 
encourages us not to despair %, 


1 That man has somotimes the power of undoing tho mischief ho has dono, even by 
the somewhat perilous, and often mischievous, action of legislntion, a précis of the 
evidence taken and given before Royal Commisaions on noxious vapours, tnd om- 
bodied in a Blue Book of Inst year’s (1878) date, will abundantly show. ‘Chis précis 
I take from a letter signed ‘Edward Sullivan,’ in the ‘Times,’ Decombor 2, 1878, 
Tn this letter Mr, Sullivan says, in summing up for the defence of tho alkali 
manufacturers :— 

‘As regards the injury done to tho picturesque value of Iand by alkali manu- 
facturers, I nm afraid there js no doubt thoy must plead guilty, In some casos, 
espeoinlly in that of Sir Richard Brooke, tho damago ia most distronsing but there is 
& conourrence of evidence from Widnes, Woston, Rumeorn, St. Uolon's, Vint, and 
Hebbura, that during the last four years, since tho passing of tho Alkali Act of 1874, 
the damage has very much diminished, and that in districts whoro the numbor of 
works has not increased the present damngo ig inappreciablo, 

‘At page to of the Report, Major Cross states ho lives x milo and a half from the 
centre of Widnes, Since the passing of the Act of 1874, he had a fair orop of fruit, 
and rosea and flowers grew luxuriantly, 

‘Page 11 (Runcorn). Mr, Wigg stated he had planted 1800 treca round his houso, 
eae # mile and a half fiom tho nearost works, “which wore all growing vory well 
Indeed, 

‘Pogo 11 (St, Helen’s), Mr, Gamble produced two photographs of a plantation 
1000 yards from the works, ona taken in 1862 for the uae of tho Lorda’ Committeo; 
the othor, taken in 1876 at the same spot, showing a manifest improvoment in growth 
and condition of trees, 

‘Page 11 (Flint). Mr, Muapratt stated that subsequently to the Act of 1874 
Vegetation was not affected ab a greator distance than 200 yards, Io instanced 
gardens containing elms and other trees flourishing within 600 yarda, and old onkg 
growing luxuriantly within a mile of his works, 
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. ‘, : 
M. do Lavorgno, in his work on the ‘Meonomic rurale de la 
Franco depuis 1789,’ doos not mention the namo of any individual 


‘Aw vogarda tho deprociation in agrioultuval yalue caused by alkali works, o gront 
eal is to be satd, 

*Pagos 8 aud 9 of tho Report, Major Gross, “ for sovon years a momber of tho 
Widnes Loon) Board, and five years ily chairman,” states the avorago solling value of 
Jand fn ond about the presont site of Widnes in 1854 not to havo oxovaded gol, por 
nove, ‘Che grontor part of the sito of the town and works of Widnos was bought in 
1860 at from gol, to sol, por nore, Bingo that timo favourable sites within hall a milo 
of Widnes have boon sold at the rato of 16007., aqool., and 4800/7, por rere, 

‘Tant at Ditton, a mile and o half from Widnes, which in 1858 was not worth Gol, 
por acre, was sokl for good.,,and of Inte particular lots in Ditton and Cronton, tha one 
boing two miles and o half the other threo and a half, fom Widnes, wore gold at 
Gool, pur nore, ‘Those purchases wore made for building cottages, villas, & As 
regards letting land for ngrloultural purposes, Major Cross adduced sovoral oxtracts 
from the poor-rato books, showing that the estimated rontal of Jand pitunted nony the 
works had aloadily and often lnrgoly increased, T'or inatance, at Ouerdloy, on which 
the prinofpal Widnes works avo built, and which contains 1573 acres, mainly tho 
proporty of Sir Richard Brooke, the esttmatud valuo of agricultural land per novo waa, 
in 1861, 11, ras, yd.3 1871, rl, 16. ge.y 1875, al. 38, At Ditton the valuo of Innd 
for agvioultural purposos had vison during the samo period from 12, 138, por acro to 
al. Ba 742, (pago 9), 

‘Major Cross moots tho allegation of tho dotortorntod valuo of farm produce, by 
atating that in tho near noighbourheod of Widnes milk solls at from gd, to 4d, 0 
quart; hoy at from 62, to 82, per ton, Ife statics ho has known hay and atraw grown 
within a milo of Widnes fotoh the highwust price in tho Liverpool market, and that in 
1878 the Manghestor and Liverpool Agrioultural Socloty gavo to tho tenants of a farm 
of 80 porod within two miles of Widnes tho prizo for the bust cultivated Inna. 

*Payo to. “My, Wigy, whilo admitting the damngo dono in past times to Sir R, 
Brovko’s ostate, assorted that the valuu of hts proporty, Unvough the proximity of tho 
alkali works, had onormously inorensed.” ‘'Chab oxtato consisla of 1200 novey on the 
‘Laneaghivo side and gG600 on the Choxhive sida; and Mr. Wigg stated his reason for 
Lolloving that tho aelling valuo of tho ‘Tancnshive cstato was at this momoub greater 
then Ufat of tho tivo oxtatos together in 1860. 

‘My, TL, Beawiok and My, IL Linaker, both agonts to important ostates noar tho 
works ab Runcorn, Weston, and Widnos, and long and intimately connvoted with tho 
district, bora witnoss to tho samo offeot as Major Gross, Both, whilo admitting 
oconsional visttnlions from gas, and consequont injury, declare that thoy havo novor 
Dad any diffloulty in fuding suitable tonants at invartably inorenaad rates, T onn 
moro voadily,” says Mr. Boawiok, “let Iand at bebler venta within § or 6 miloa of 
Rincorn than £ enn on othor portions of Tord Cholmondeloy'a calatos 20 miles away. 

«Within the last fow years I havo rofused 41. 0 statute novo for land for agricultural 
prpouos close to Widnes worka, ‘Tho rontnls on tho property in the noighbourhood 
of tho workw wider my caro havo gradually inoreased duriug my thno, but thoy havo 
ineronsod moro rapidly during tho last fow yonys, 'Lho rental of two forme at Roo 
Savage, noar lo tho \eaton works, lux increased from ror3l, in 1863 to 1034, in 
1846 and 1877, I regrot that I cannot say the samo for vstates under my caro at tho 
diatanco of 20 milos.” (Page 11.) 

'L think, thorofore, I may fiirly aayort that whon the Report on Noxlous Vapours, 
1878, comos to be fairly oxamined and discussed, as most covtainly it will bo whore 
no oxtonaivo an induatay fa ng sinko, {6 will prove that, groné ay may bo (iv audsnned 
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as having been specially concerned in the great and sucessful 
undertaking of redeeming the Bordeaux Landes. But his remarks 
upon it? have so much of value in them, and touch upon so many 
of the multitudinous sides—historical, political, and economical— 
which this enterprise, and other State-snpported entorprisos, prosont 
to us when we study them in their entirety, that I think I may be | 
allowed to quote them as thoy stand. After touching on the 
dangers which pines more than other woods are exposed to from, 
the sparks which the railway train so readily and so fatally seatlers 
in such dry and parched districts; but omitting the not inconsider- 


complained of by the Jandowners of Lancashire, they have in tha great majority of 
oases received s. very substantial set-off in the increasing value of their land, both for 
rental and for sale, 

«The alkalt industry is a necessity in a manufacturing country, If it is an ovil, ft 
is a nevessary one, Sulphuric acid, the base of all alkali produots, may be called the 
heart of all manufacturing industries, The consumption of it is the surest gaugo of 
their condition, There is scarcely a manufactured article in daily use thnt is nob 
more or less dependent on it, ‘To onhance tho cost of its production by hasty or 
illjudged legislation, would enhance the coxt of half the industrial products of tha 
country, It is not the greed of manufacturers that has inoreased the numbor of 
alkali works, but it is the inorensed trade of the country that has domanded an 
inovensed supply of an indispensable clement of production, ‘ 

«If new works had not sprung up at Widnog or St, Holon’s, they would cortainly 
have sprung up elsewhere, It is to be regretted that so many works have congrogatotl 
at Widnes and St. Helen's, Tho consumption of conl alone, 0 million tons at tho 
former and o million and a half at the Intter annually, would of itsolf onned gront 
«nuisance to the neighbouring distriota; but who, pray, is to blamo for this ovil? Nol, 
certainly, the manufacturers who bought and lonsed the Iand offorod thom by the” 
landawners, but the landowners who offered it, 

‘Complaints of injury done to trees, to tho pieturesquo value of ornamental 
property, do nob come with very goo graco from the vory proprictors who havo gold 
aud loased contiguous land at vory high prices, for tho oxpressed and avowatl objoot of 
ereoting and extending the works they now wish to destroy, 

“Sir Richard Brooke, whose namo moat frequently ocoura in tho roport, and who fa 
undoubtedly the greatest sufferer in tho picturesque valuo of his estato, has within 
the last few yoars leased land immediately opposite his houso, at a very high rental, 
for the erection of alkali works and the depostt of allenli wasto; and, I understand, 
has hundreds of acres more to be let for the same purposo: nor is ho by any means 
the only landowner who has let and gold Innd expressly for tho ercotion of alkali 
works, + 

‘There is a general desiro among alkali manufacturora to mninimiae tho nuisance 

. and injury caused by these works, Recent legislation has undeniably tended to that 
result, and ony further legislation in the samo direction that is reasonable and 
practicable will, I know, receive their hearty support; but it will bo « fatal miatake 
if a somewhat onosided statement of local grievances should cause any hasty legislation 
that would destroy an industry that is absolutely indispensable to tho manufacturing 
Prosperity of the country,’ 

1 Pages 297-300, 





PRODUCED BY MAN. 791 


able, evon if not comploto, safeguard which the planting of linos of 
the Robinia pseudacacia on either side of the railrond would furnish; 
which ho might very woll havo added, as this irco doos such 
good sorvico in this way in othor parts of France: he dwells on tho 
cosé and tho necossity of wells, md tho State help in the way of 
subvontions for this purpose ; ho alludes with somo not unjustifiable 
bittorness, detectable again at pp. 453-461, to the ‘lost opportuni- 
ties’ for good in tho way of developing the regourecs of tho Tandes 
which tho warlike folly of oxponditure in Algeria has entailed ; and 
finally, lris allusions 10 the unhappy relations into which the Moors 
wore successively brought with the Spaniards, with tho Mrench, 
and lastly with the Turks, avo not without singular interest and 
instructiveness, But M. Layorgno shall speak for himself and in 
his own language :— 


‘Un pon avant In révolution do 1789, au momont oh tout s'dvoillait & In lols, do 
grandes compagnies de défrichement so fonddrent, mats sans succds, pour avoly youlu 
aller tvop vite ; Vantros cssnis du méme genre ont dohoud plus récomment par la mémo 
omiKo, IL non a pas did do méine des tontatives partiolles frites on ploino connnin- 
since do causa par los propriétnires du pays: plua duno spdoulation profitable s'est 
réalisée aang bruit aur des points isolds, 

‘To chomin do for do Bordeaux & Bayonne twavergo maintonant les Lander dans 
toute lour longuour, ob y apporto In puisanco do Vindnatrlo moderne, Tun valour doy 
torres a immddintomont doublé, leipls méme, lo long do In ligne, ut Wont lo monde 
somprend quo le golution du problgmo a’ost plus qu'une question do tomps. tion 
m'dtail possible dang un pays sens ohoming of sans enw: Iv compaguie du chomin dy 
far stout ongugdo dh ouveix sur plostours points dos routes munis do raila en hoig, ot at 
on mémo tomps on purviont d order do Venn salubro, soit au moyon do puita ou do 
oltornos!, golt a moyon de canaux déetyds dos dtangs, lo plus dillloile aura fall; lo 
ruste viondva do sol. Ta plus granda partio dos torres inaulles aera wana douto Komda 
on ping, chénos of ohdnos-lidyes, of pom noodldror codto transformation, uno lol vdoum« 
mont rondue pomnol bT'Tstas do boisur les torraing communanx jusqu'h oonowrange ce 
aix millions do franca, Iuus outros branches do la oulture no dofvent cependant pau 
dtvo ndgllgdos, ot {1 fant lou faivo ausal leur part, car lo dangox dos Incondios, # grand 
powr dos boi réxinoux sous un eoleit ardont, no pormot pas do convriy lo gol duns 
fordt immenso of continuo: une simple dtingolle du chomin do for auflualt pour 
mabtre lo fou do Bordeaux t Bayouna, 

«Lea Landes pouvont dtro auxai produotives quo quelquo coutrdéo quo co Holt, mais 
ollos congerveront toujours un cnractdre spéctal, La singularité do outta ngtuve aera 
un do wos charmos, Tos rdgiona inhabtised no ao protont quo lontoment & Mhabliattou 
do Vhonme, of le régimo pastoral, qui multiplie les animaux, ot par oux loa ungrais, y 








4 ¢T1 guilt, pour avoly do loan potablo, do orousor des pults do cing b aix mbtros do 
profondonr, aveo dea parole impormdables, ot d'y introduivo uno couche de gravier, 
Chnoun do cos puits cote Goo francs, Los Lindos en poastdent déjh une cinquantaino, 
ot on caleitle qu'll miftirait de 100,000 francs pour en dotor toutos los communes qui 


on manquont,’ 
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sora longtemps, aveo le régime forestier, le prinoipal instrument du progres, Quandt 
on mesure par la ponsée cette vaste solitude, qui s'étond jusqu’aux portes dune de 
nos plus grandes villes, on «’dtonne que le France aié pu songor b colonisor los paya 
Jointains, au Heu de porter ses efforts sur elle-méme, Si Jo dixlbme do co qu'n contd 
TAlgérie avait été dépensé dans los Landes, on qurait obtenu do meilleurs résultats, of 
T’on aurait épargné bien dos flots d'un sang généreux ; mais les stériles conqudées do 
Ja guerre nous ont toujours beaucoup plus séduits que les ordations féoondes do la 
paix, T’atrondissement de Mont do Marsan, bien qu'il ronformo lo chof-lion du 
département, ne contient pas plus de 100,000 habitants si 500,000 hootaves, comme 
Je Tel afvicnin, ot il s'y trouve plusiours parties ddjh trdy-poupldes ot trds.cultivdes ; 
dans la Lande proprement dite, ‘il n’y a pas plus de 10 habitants par roo heotaros, ob 
quels habitants! Cotte terre, qui sera un jour populense et florissanto, n’oflva h Toil 
qu'un spectacle do désolation: c'est le désert tel qu'on va le chersher av dol) des 
mers, aveo son triste silence, sa végstntion chétive et ses horizons infinia, 

‘La tradition raconte que, quand les Mores furent chassés d’Rapagne, bh Ie fin du 
seizidme atdcle, ils demandgrent b s'établir dans les Landes, aveo lespdrance do los 
fortiliser. Lea préjugés politiques et religieux no le permirent pas. Non moing 
civilisés & cette époque que beaucoup de pouples ohrétions, les Mores connaissniont 
dexcellents procédés de oultura qui marquant encore leur passage dans los plus richos 
provinces de la Péninsule, Les Landes seraient probablemont devennos produotives 
entre leurs mains, ef ce qui Jour restait do la barbarie musulmana auratt roould 
devant lea iddes modernes de toldrance et d’égalité, S'ils ont tant ddydndrd on 
Afrique ot ils so sont réfugids, o’est qu'ils y ont trouvé les Tures, Jo plus destrnotour 
do tous leg pouples ; cotte civilisation a pérl tout entitve fauto d'un asile ot alla pit 
se développer. Mais le royaume qui devait biontét réyoquor Vddit do Nantes of 
expulser de son sein dea Ohrétiens at des Frangaig, no pouvait s’ouvrir h dos onfante 
de l'Ialam étrangers et perséoutds, ob co qui a puissammoné contribud tb ruinov 
YEspagne ne pouvait contribuer d enrichir la France. 


Leaving now the subject of the introduction of foreign trees, 
and that of the unintentional destruction of our own, and taking up 
the subject of disforesting generally, I have to say that the literature 
of it has in these latter days become all but colossal; and that the 
moral of it all is just tho reverse of that of the capitulary of Charle- 
magne}, where it is ordained that wheresoever any good mon and 
true are found to be available thoy may have forest land givon thom 
for clearing: ‘ubicunque invenient utiles wllos homines iis dotur 
silva ad extirpandum,’ Two hundred and fifty pages of the socond 
edition of Mr, Marsh's excellent work, ‘The Barth ag modified by 
Man’s Action,’ are devoted to this subject alone; the bibliography 
extending over wie pages, prefixed to his work, is vory largely 
made up of the titles of works hearing upon it; and I hold in my 
hand a small, but closely printed, German octavo, which has somo 
280 pages devoted to the purpose of specifying the names and 


* Cap. secund, Anni 813, sive Onpitul, xxi. ed, Stephan, Baluzt 6 i 
P, $19, De Villiols regiis quod facere debent, aati al 
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giving a fow linos as to the scopo of such works, Tis own title is 
§ Die Bedeutung und Wichtigkeit des Waldes, Uraachen und Molgon 
dor Eniwaldung, die Wiederbowaldung, mit Ricksicht aut Pilan- 
vonphysiologie, Klimatologie, Meteorologic, Forststatistik, Jorst- 
geographic md dio Wérstlichen Verhiilinisse alloy Tuindor, ftv 
Forst- und Landwirtho, National-Ockonomon und alle Freunde des 
Woaldes, aus der cinschlagondon Litoratur systomatisch und kritisch 
nachgowiesen und bearboitet von Vreidrich Freiherrn y, Loffelhols- 
Colborg, kinigl, bayor, Oberlérstor? Leipzig, 1872, 

But in Herr v, Loffelholz-Colborg’s list ‘nller-Liindor,’ there is 
no montion of India nor of its forest ov other departments, nor of 
their annual reports, nor of the names of (1) Balfour of Birdwood, 
(a) of Cleghorn, (3) of Dalzell, (4) of Danvors, (5) of Brandis, of 
J, L, Stewart, (6) of Colonel G, 1", Pearson, or of Beddomo, to each 
of whom, though unknown to mo personally, I feel myself por- 
sonully indebted, And oxtonsivo as is his bibliography, it admits 
of being supplemented by tho specification not only of works which 
have appeared lator, and in India, but of some of considerable 
importance which appeared carlior, and some of thom in Europe of 
earlier dato 4, 


1 For the Momoirs of tho Tndinn authorities named nbove Keo:-(7) Rovonue 
Dopartmont, No, o81, 1848; (4) Catalogua Bombay Products, 1863, and Journal, 
Rovioty of Arts, Vob, 7, 1879 ;* (3) Bind Toreat Roporty, 1858-1860; (4) Journal, 
Snoloty of Avis, May aq, 1878; (§) Qoorn ITighwayx, Oot. 1873, and Syatomatio 
Worka, p. 204; (6) Roport on Jorost Dopartmunts of India, 1874, 

Aa rogords other momolrs I find no montion of v. Baor's papers won this vory 
sumo quostion of the relation of wouds to rainfall already volurrod to ampra, in tho 
‘Boititge zuv Konntaisa dos Russigohon Rotehes,’ iy. 1841, p. 190, xvill. po 111, 1886, 
Drom the formoy of there two papore the followlug sontenous ney with soma advantage 
he quoted, pp. 190-191 —“Nooh viel weniger darf man glauben, deas uaoh dom 
Vorhiiltntyyo doy Waldabinhmo oines Tandes auch die Wassormongon in scinen 
Fitisuon abnohmon mitisso, Hs fat nioht unger Abaloht don Biniuss gang Bluguon ae 
wollen ; allein wit wollon, nachdvitoktioh darauf anfmorksam machen, dass dic Niotlor. 
adliltige aus der Luft nicht von don Ileinorn unter ihnon Jiogendon Localitiiton abe 
Jumgon, sondorn von grosson ausgedohnton Verhiilinissen, yon vorhorrschonden Luft 
ailgon, von dor Quantittit Fouchtighoit weluho dieso Luftziigo mitbringon, yon der 
Difereng zwoier oinander borithrondor Tanftanngson, dass dieso Nicderschliiga on Hind, 
die unsorn, Plitsion Nahrung gobon, dass in wngorn Broiton sio in orm dos Hohneos 
mohrove Monato hinduroh aufyespoichert worden und ondlich, dass in eitiom so fachon 
Lande wie Russland dig Fouolitigkyit welohe in Horm von Regen und Achuco nfedar- 
Flt, aus schy weiter Forne kommon kann, Dass uneore Flilsso und besondoers dag 
Gebiab dav oborn Wolga i trockonon Sonmmorn wanig Waracr haben, hat avinon 
Grund voraiiglioh davin, dass hior Ikoin Gebixgo iat, an wolchem Niodorsolliiga das 
ganzo Jaly hinduroh nothwondig orfolgon und ebon deshalh hat.cs ole Zsvoilol vou 
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I show you yot another work, an English Parliamentary Roport, 
of date 1875, Feb. 1, respecting the Production and Consumption 


jeher einzelno Sommer gogobon, in donon das Wasser nngewéhnlich nicdig stand. 
‘Wir kennen Zougnisse hicfiber aus der Zelt Petera des Grosson, und ohne Ziwoitel 
wird man sie aus noch fittherer Zeit finden wonn man darnnch sucht,’ 

And to supplement a second time the bibliography of Hav Loffolholz-Colhorg, I 
will say that the following quotation from the well-known and accomplished writor of 
the sixteenth century, Bernard Palissy, may fairly tako it place with the forogolng 
more strictly sofentific opinion of yon Baer. Mr, Marah ehall introduce it for us 
(1.¢,, p. 303)! In an imaginary diulogue in the ‘ Recapte ‘Véritablo,” the suthor, 
Palissy, having expressed his indignation at the folly of mon in destroying tho woods, 
his interlocutor defends the policy of felling them by oiting the example of divers 
bishops, cardinals, priors, abbots, monkeries and chapters, who by outting thelr wooda 
have made three profits, the sale of the timber, the rent of the ground, and the “ good 
portion” they received of the grain grown by the pensants upon it, ‘Lo this argument 
Palissy replies: “ I cannot enough detest this thing, and I call it not an orror, bub & 
curse and a calamity to all France ; for when forosts shalt be cut, all arta shall censo, 
and they who practise them shall bo driven out to ent grass with Nobuohrdnoazar 
and the beasts of the field. I have divers times thought to sot down in writing, tho 
arts which shall perish when there shull be no more wood ; bub whon T had writtun 
down a grent number, I did perceive that there could bo no ond of my writing, and 
having diligently considered, I found thae was not any which could bo followed 
without wood..,, And truly I could well allego to thee a thousand reasons, bub it 
ia go cheap ® philosophy, that the very chambor-wencheg, if thoy do bub think, may 
see that without wood it is not possible to oxeiofse any mannor of human avé ov 
ounning."’—~Ciuyres de Bernard Palissy, Paris, 1844, p. 83, first publishad in 
1563. 

T may do well to negleot chronological order and mention the work by Dy 7. 
Brown, a Fellow of the Royal Geographical Soclety, which apponred in 1876 undor 
the title, ‘Reboisement in France; or Records of the Replanting of tho Alps, the 
Cevennes, and the Pyxoneos with Lroos, Horbage, nnd Bush, with » viow to mroating 
and preventing tho destructive consequences and offota of 'Torronts,” 11. Brown has 
besides this and other works on kindred or on the samo gubjeata, given ua a work ant 
‘The Hydrology of South Africa, or Dotails of the formor ILydrogtaphio Condition of 
the Cape of Guod Hope, and of Causes of ita presont Aridity.’ 

Professor Ernst Ebermayer's work, ‘Dio Physikalisohon Whuyirkungon dos Waldos,! 
being the ‘Resultate der Férsttichen Vorsuchs-Stationon im Kénigroloh Bayon,’ 
Aschoffenburg, is of later date (1873) than the bibliographical prdets of Loffelholz- 
Colberg, and would not therefore haye been raferred tu by that writer aa ib ought to 
be by all subsequent writers on the anme aubjeat, 

Professor Kar] Koch's * Vorlesungen iubor Dendrologic,' one third part of which 1s 
devoted to the subject of the ‘Influence of Waals on tho Tealth of Mon, and on 
Climate,’ is similarly of Intor dato (1875) than the last odition of Mx, Mmsh’s “ho 
Earth ag modified by Man’s Action? 

Latest in order of time, bué by no means Inst in ordor of morlt, I mnat plico 
Professor Wellington Gray's ‘Notes on Trou-Planting and tho Water Supply of tho 
Decean,’ Aug. 1877, contained in the oxcsllent 13th Annual Report of tho Sanitary 
Commissioner for Bombay, Dr, T, G. Hewlett, ‘The influenge on climate of ovsmioal 
8s compared with local agencies ; of mountain and monsoon, that is, a8 comparad with 
man’s plantations ; and on the other, the influenca of the brute population of Indin, 
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of Timber in Foreign Countries, from which a very largo amount of 
most useful information ean be procured for tho very moderato 
charge of clevoifpence, ono penny less than a shilling—a fact which 
would havo rejoived the heart of tho Jato Mr, Joseph ILume, If in 
addition lo this work we bad rendered available to us the usufruel 
of tho vast oxporience recorded in tho Blue Books of tho Indian 
Voroatry and Sanitary Departments, in a volume, of anything like 
tho samd sizo, 1 do not say of anything like tho samo price, the 
India Office would add considerably to the vory large claims it has 
osiablished upon the gratitude and acknowledgmonts both of men 
of science and men of action by tho publication of thoso invaluablo 
volumes, 

I do not propose, indeed I do not dave, to ablempt to givo a 
summary of tho results of very many volumes hero alluded to, 
pleasant and evon absorbing reading though many of them have 
proved thomsclves to be, I will not disouss tho curious belief still 
prevaloné in Spain, to tho effect that trees breed birds, though 
somowhat similar articles of fhith aro not without adhorents newer 
home, morely observing, so that I may affront no one, that it would 
be iruor to say that the destruction of trees leads to the banishment 
of birds, and thereby to the soxual, and in that caso spontaneous, 
genoration of insects, Nor will 1 speeulato as to whethor the hatred 
of a treo, of which you will be told in travelling in countries and 
districts ab home and abroad (even in Sivily, seo Vischor, 1c. p. 

35), where tho Celtio ov other pristine othnologienl elomient is still 
slong in the natives, is duo to a horeditarily transmitted recollec 
tion of tho days whon, as tho onpitulary just quoted shows, man had 
to wage war aguinsl the forests, ox a similarly transmitled recolloc« 
tion of tho much moro reeont forost-lnws and the fendal slato of 
things contemporancous with thom. Neither, on tho other hand, 
tho gonts and tho camels, as compara with the agonoy of the human inhabitants, 
who hosides omploying the two organo moms for dostrnetion just now moutionsd, 
also ‘haok, cut, and buen,’ will be found instragtively, though briofly, disoussod In 
this casny, I taku this opportunity of adding lo this bibliography the names of threo 
Dooka with tho contents of which I was uot acquainted whon I wrote as above. 
‘They aro— 

*Wald, Kimo, und Wasser, von Dr, von Tibumau,’ 1878, This little octavo Is 
ono of the Munioh serios of Soionce Primors, boing Bd. xxix. of ‘Dio Naturkviifte, 
olno Natwwissonschafiioho Vollsbibliothets.” 


‘Dio farstlichen Vorhliltnisse Prunkretohs, von Dr, A. v. Seekondoril,’ 1879. 
‘Der Wald im Natlonaton Wirthsohinftalebou, von Ph, Goyer,’ 1879. 
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will I content myself with simply repeating Mr, Marsh’s summing 
up of the matter in the short way in which long words so ofien 
(literary critics notwithstanding) enable us to sum"up tho results of 
a long investigation, and saying with him that (p. 300 }.c.) the 
forest’s ‘general effect is to equilibrate caloric influoncos and 
moderate extremes of temperature,’ But I will fixatly, npon 
this occasion, repeat what I have often heard my Into and much- 
lamented friend, Mr, Wm, Menzies, the quthor of the splondidly- 
illustrated book, ‘Forest Trees and Woodland Sconcry as described 
in Ancient and Modern Poets,’ say, to the effect that England is 
after all as well-wooded a country as probably any other civilised 
one in the world, adding that Sir John Lubbock has, as I think, 
either in some volume which he has contributed to science, or in 
soms return which he has extracted from Parliament, established 
the same fact, And, remarking that if we couple with this fact the 
consideration that this favourable numerical representation of trocs 
is not due to the existence of large forests, we find thorom an illus- 
tration of the working of cortain peculiarities of our social nnd 
political condition as compared with those of other countrios, which 
I leave to your consideration ; I pass on, secondly, to say a fow 
words as to the influence which trees exercise in the way of modify- 
ing climate locally by menns of their leaves. Clearly this comos 
faixly under the title of my lecture, Man can ent down ‘tho goodly 
fir-trees’ and other tvees too, ‘ Laubholzer’ as well as ‘ Nadelholzer,’ 
of an entire country;,ho can burn them, and by his domesticated 
goats and cows and camels he can prevent thoiy suckers and thoir 
seeds from replacing them by fresh plants, What consequences 
follow when the square area which a tree in full leaf represonts is 
abolished? Firstly, whatover else may he disputed, thoro enn bo 
no doubt the loss of this square area means tho loss of » vory con« 
siderable area upon which dust and partioudade maiter can ho caught 
and filtered out of the atmosphore, Tho more sticky tho leaves, of 
course the more perfect the interception. And as modern invesli- 
gations, such as those which Mr, John Simon, C.B., used 40 havo 
carried on whilst in the Medical Department, of the Privy Council 
Office, have tanght all those who have ears to hear, oven if nob algo 
eyes to see, that the germs of many or most infectious digcasos are 
% particulate’, wo oan understand how it ie that from so many 
"1 We have such accounts hom Ravenna and Boyrout; fiom the Engt and the 


setae 
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quartors of tho world wo havo more or leas well-established histories 
of belts or curtains of trees protecting towns from malavious and 
anti-swnilary influences. 

Secondly, though doubt may be raised (e.g, by M. J. Bellucci, cit. 
‘Athonaoum,’ March 14, 1874, p. 360) as to tho giving off by trees 
of ozone into the air, thoro can bo no doubt as to nnothor mechanical 
effect besides tho ono already dwelt upon in tho way of breaking 
tho foree and tho full of yaindrops, and thereby provonting, pra dane, 
the ovor-rapid flowing away of such rain and the ovor-violent wash~ 
ing away of tho soil, Simple as this action is, it is, when coupled 
with tho action of tho roots and their spongiolos, to which it gives 
a faivor chanco of coming into play, one of the most important 
which a treo in loaf exercises, Finely divided rain sinks into the 


Wost Indios, and from Guiana, Loud Mark Kory (sco *Ropoit on Monsmes adopted 
for Sanitary Improvomonts in India for Juno 1871 to Juno 1872,’ p, 14) did much 
planting in Delhi in 1864, and, on coming oight yonrs Intor to tako stook of tho 
offoats of his hygionio work, wes ablo to poanace himself that tho almost ontivo diss 
appentanca of tho Dolhi boil was duo to thia partioular causo, Bub the Indian 
Government had to roport in tho succeading ycor's volimo of tho sano series, p. 17, 
that they had nob recolved fiom tho authorities thoy had consulted ‘xoliablo dats to 
‘wariant any gonoial conclusions being diawn as to the offect of tioos and yeyotation 
on theso sores, Still thoy proposed ‘to instiinte a moto pmtioular inquiry inte tho 
mattor, and to submit a Roport on tho investigations in duo course.’ Upon thie 
aubjoot somothing may bo found in Mr, Monatos' ‘Jforest ‘roos and Woodland 
Soonory,’ 1875, p. ror, qev. dhique ab tpso auetora neonon a mo citata. Stneo tho 
appearanca of Mi. Manalea’ work tho Hloralura raluting to the Hucalyplua qlobulua as 
an agonoy for ‘pmglag tho unwholesome alr! has attaiuod v yiont dovelopmont, 
Hspoolnlly to bo vooommonded is a papvr, “Cho Rucalyptua near Rome,’ by Dr Re 
Angus Smith, TR 8,, published In the *Prosoedings’ of the Titowry and Pidlosophleal 
Soatoty of Manchester, vol. xv., No, 9, pp, 150-164, 1876, ag also somo papors In tho 
‘Hdinburgh Modioal Journal,’ February 1878, and May 1879, pp. 1oga~-1093, by Dr, 
Boll, And what ts botlor ovon than good momofys, good progioss has been made {n 
tho way of actully planting this roo by no less conaptouous warriors than Gaalbaldi 
in the Roman inmishos, and by Sir Gainol Wolsoloy in Cyprus, I havo not, howovor, 
heard of any fuxthor dovelopment of tho uso of tho Tilanthus anminis aa an antl. 
molanious agont, nor of tho adoption of Mr. Monzios' recommendations of tho employ« 
mont of tho horse chostnut, tho sycamors, or the balsam poplay and whito poplar for 
tho namo purpowo, ‘Lo tho rofmencea given 1.0. may bo adiod, as aponking in tho 
anmo sonxe, Bocquorel, Mdm, Inatitut,’ xxxv,, 1866, p. 444, and Boudin, ‘Gdographto 
eb Sintlatique Médieates,’ vol, i. p. 229, Much has boon waltton by tho two Inate 
namod wiltors on the oleotrical action of tices; I will quote the following sontoncor 
from tho latter of tho to, lo,: ‘Enfln lo débotsomont doit étre consitérs commo 
6quivalent & la dostruotion d'un nomlne de paralonnorres dgal au nombre d'arbios 
qu'on bat; oat Je modiflontion do l'état dlooiquo do Loul un pays; o'ost Pacoumu< 
Jation dun doa élémonta indlaponsables & In formnatton de le grole dang uno looalilé of 
Uabord oot ddmont ao dissipalt indvitablentont par Maction sllonclenso of Incossanto 
Qos arbres, ‘Les obsorvations vionnont & Vappui do cos ddductions théorlques.’ = 
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soil, whilst rain which falls in layger masses runa off and forms 
torrents, The roots making up an interlacing fibrillar mass by 
their multitudinous divisions, entangle and dotain tho moisturo 
which comes to them in capillary columns; and from tho londed 
sponge which they thus come to represent, thoy dolo or issue ont in 
rations the supplies necessary for keeping springs and streams in 
constant and perennial volume +. 

Xt is, I must say, 2 considerable marvel, thab upon a third fine~ 
tion of that part of a tree which man can affect, oither by his own 
hands or through the intermediation of his domestic animals, with 
the greatest results in the way of mischief at the least cost of 
labour to himself, so much room for dispute and doubt should still 
be left open by the botanists, Upon this third function of the 
leaves, their power as evaporators, the most important perhaps of 
all their functions, both as regards the treo’s own cconomy and as 
regards ows, it is little Jess than marvellous that a Professor of 
Botany should have to write thus in 1875, Professor Koch, how- 
ever (‘ Vorlesungen tiber die Dendrologie, 1875, p. 284), following 
Ebermayer, l.c,, p, 183, says:— 

‘The question of the evaporation of water through tho tissues of » plant fs vory 
like tho question in medicine of the treatment of diseases. Tho moe thore is 
written about a disease, and the more we have so-ontled infallible remedies recoms 
mended for it one after the other, the less do we get of any real knowlodgo of it. 
There is scarcely a ainglo point in the Mf of « plant on which so mudh, aud indead 
often so much thnt is intrinsically selfcontradictory, can bo spooificd as having hoon 
written, as this point of evaporation Whilst Ungor, and indeod covtainty with right 
on his side, owns that a surface of (so much ?) water gives off by ovaporalton thao 
times as much ag (an equal surface of?) a tree, Sohleiton says that on tho contrary 
the tree gives off three times as much ag the open surface of wator3,’ . 


It is trne that Professor Koch goes on to say that nevertheless, na 


* It is of course possible to exaggerate tho praventive powsr of arborioulturo, a of 
other beneficial agencios, If a mountain is suMotontly high, and oan be blown upon 
by sea breezes as yet undeprived of the full proportion of moieture whieh a warnt 
Intituda can give them, you will have jyont tine to time dostructive Lorrents rosling 
down their sides, however well wooded they may be. But what is an coonsional 
occurrence only m n well-wooded mountainous country, is a yory common ono in a 
district where the charcoal-burner, the wood-meichant, and the goat have beon 
allowed to have their wasteful will unchecked, Tomot's linos, Il, xi. 492-498, show 
that however striking tho phenomenon ho desoribos, ié was novortholoaa not so very 
common as the complaints with which so many of the Ropoita I have seforred to 
prove it fo be now in so many countaies in Emupe ani clecwhere, 

7 The German words, which I have not attempted to translate quite literally, are 
as follows— ‘ 

‘Mit der Veidungtung des Waasers durch die Pflanzo geht oa, wie in der Medizin 
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Sacha also has said, such observations and tho results deduced from 
them have a scientific valuc, As it seoms to mo, they havo nob 
only a sciontifia value, as all observations which are reducible to 
weights and mensures havo, but that they have also a vory distinctly 
appreciable practical value and applicability, 

Anybody who will read the account given by my friend tho Rov, 
Richard Abbay in ‘Nature,’ May 18, 1876, of the formation of a 
lnke in a district in Anstratin, 140 milos from ‘Sydney, and 2000! 
above the level of the sea, subsequently to the destrnotion of the 
woodlands round akout a particular aren of depression, will ho con- 
vineed that this occupation by water of what had beon habitable 
land was not only postorior to, but eausod by, the disforosting 
operations of the various agonts specified, namely, squatters, grubs, 
cattle, sheep, and opossums, not unaided by disease of the trees 
themsolves. Tho surplus of the wator forming the Inke corresponds 
to the enormous quantitative disproportion between the evapormting 
surface which it exposes when thns collected, and that which it 
would have exposed when dispersed through all the myriads of 
leaves which man and his allies had destroyed, Ib is not, however, 
necessary to take such a long voyage as that to Sydney to get an 
unmistakcable illustration of the evaporating power of leaves, his 
powor cah bo illustrated ¢ contravio by ébsorving the conslrnetion 
on tho treeless Yorkshire or other English wolds of tho perennial 
so-called ‘dowponds, 16 is nob evon necessnry to travel as fay as 
tho noarest, down or wold 4o make this observation, and (ill in the 
nevessary dataila as to oxtont of focding ground to eatch, and 
prddied ground to catch, the rainfall, A very simplo oxporiment 
with plants no farther to fetch than onablages, will show, as Pro- 
fessor Wollinglon Gray tells us (lo, supra, p. 10), that 3ooo 
square inches of their succulent leaves will give off as much as a 
pint of water per diem. 

Lt may, howevor, bo fhirly objected that the rate of evaporation 


mit don Krankhoiton, Jo mohr tihor cine Krankhott goaolaiobon iat und jo mohr 
naoh und nach sogonannto wnitrtigliche Miltel ompfohlen wurden, um so weniger ist 
aio akannt, Kawn movhto tibor oinen Gogenstand im lobenden Pilanca go vicl, und 
zwar off oluander widerspeohondes, geachricbon worden goin, als itbor dio Vordun+ 
sling, Whhrend Unger, und zwar wohl mit Recht, behauptet, dass cine Wassorilitche 
alvel Mal so viol verdunstot, als der Baw, sngt Schleiden, dngs umgekohrt diosor deol 
Mal go viol vordunsto als dio offeno Wasserfltioho,' 
% Soo also Ebermnyer, le, pp. 184, 18g. 
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observable in an isolated mass of leaves, or in a single isolated treo, 
does nob give us a measure of the rato at which tho samo process 
will go on in a wood when the exposed and evaporating surface ix 
relatively so much smaller, And this diMeulty, which lies in tho 
geometrical nature of the cnsa, may account for the great dis. 
crepancies in the estimates which various wrilors have given of tha 
amount of watery vapour given off by masses of wood}, 

Tt must, however, be allowed that the cases in which the outting 
down of trees, and the consequent putting into abeyance of the 
functions of their leaves, have been followed by the drying up of 
springs, are much more numerous, even if thoy aro not boltor 
established, than those in which the reverse effect has been recorded, 
as by Mr. Abbay. The explanation of this apparently solf-anta- 
gonising or capricious operation of the same primary cnuse is not 
far to seek, When a tree is eut down, the area once protected by 
its leaves is exposed to the uncounteracted action of the summor 
sup, and rainfall may run off it when thus hardened, just as it runs 
off an imperfectly thawed surfaco in the spring, or may sink nway 
into chinks and fissures which that exposure may, and very often 
does, produce, and iu either case such rainfall is lost to tho summer- 


1 Professor Pfaff, for example (cit, Eberniayer, Jo. p. 186), glvos us 120 kilo- 
giammes as the entire amount evaporated by an oak with yoo,000 loavog, each of a 
square surface of 232g mull. during the period fiom May 18 to Ostobor a4. 

Vaillant (cit, ibid.) givea the amount of watery vapour givon off by an onk of ar 
mbtres height and 2.63 mbties giith at a hoight of 1 mbdtro above tho ground, as 2000 
kilogrammes on a fine day, 

Hortig (cit, ibid.), the anthor of 4 ‘Lehrbuch fir Turater,’ Stutlgart, 1861, oaloulntos 
that a German moigen (= 2+3895 acres), cairying a thousand troos of nino differant 
kinds of conifers and biond-leayed trees of twenty years’ planting, oxhaloy daily 
during the period of vegetation 3000 pounda woight of wator, 

Professor Preatwich, in his ‘ Wator-bearing Stratn,’ 1831, p. 118, gives us af an 
estimate for the amount of watery vapour givon off by tho lonvos of ‘n treo of 
average size’ two and a half gallona per diem, 

Mr, Lawes (cit, in loo,), from «Journal of Horticultural Society,’ val. v. pt. 1, 1850, 
gives us as 2 foyndation tor an estimate of tho 1olations betweon tho amount of wator 
taken in by vegetable organisms, with the mnttors it hold in solution, and tho solid 
residue thence extracted and retained by the plants for its usca ox for ours,» stnto- 
ment to the effect that tines plants of wheat or bailey gave off 1} gallon, ago giaina 
of water for every grain of aolid residue In the adult plant, 

Hotlriegsl, on tho other hand (cit, Ebermaysr, 1. 0. py 187), givos us as his oatimato 
that for the production of 1 Ib, of dry barleycorng, 700 Ibs, of water, inelusive of the 
water eynpotated from the soil, are all that is necessary, and that othor oorealin havo 
their demands limited within somewhat similar poportions, Interuatla vides mano 
commoda, 
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vied fountain, If the water thus thrown upon the surfiee, thus 
modified, finds its way into a basin proporly proportioned as to 
cubical, as to square area, and as 10 watcr-holding power, wo may 
have a lako formed, as in tho caso related above by Mx, Abbay. Tt 
is, of courso, more usual to find one or othor, or tivo, or all, of thoso 
favourable conditions wanting, and in the more numerous class of 
enses wo find that the diminution of wood and the diminution of 
wator go hand in hand, I would go further than this, and avor 
that the diminution of wood and tho diminution of water in the 
shape of ico may not only also go hand in hand, but may also be 
connected as cause and effect, M. Viollet-le-Due, in his delightful 
work on ‘ Mont Blanc,’ 1877 (translated by B. Bucknall, pp. 341 
353), tells us that— 


‘Although tho glacicra have beon tonding to diminish for tho Inst forty years in 
® somewhat rapid ratio, whigh woukt seem to indicate an olevation of the mean 
tomperntino, the forosts aro quitting the heights whore they still lingaed, to take a 
lowor position, Is thoia any connexion betwoon they two results? We shall nog 
ondeavour to solve tho problem,’ 


Tt ig a little presumptuous to address one’s-self to it aller thia detor- 
rent warning. Still M, Viollet-le-Duc has (1, e pp. 339, 377) shown 
ug that the destruction of the forests is abundantly explained irre 
spectively of any inorganie agonéy by the mischiovous action of 
man working as a gonthord and a woodeutlor, Tis deseriptions of 
those operations are couched in language of real pathos and eloquence, 
bub scientifically it shows us that we need nob look for ay other 
cause for tho disappoarmeo or shrinking of the limits of tho foronts, 
he sprnecs and tho layches, for such are the trees, boing thus 
destroyed by tho ‘essentially destructive power’ of man, how ean 
their destruction bo shown to ontail the diminution of the glacior? 
I think tho loss of thosy treos ag evaporating agencies may he talon 
as a vera ae suficiens cause fox the diminution, A great deal of 
much intorest has beon wsitton? upon the differonee in the amount 
of watery vapour given off by various treos and by the corenlia, 
which last, and amongst which Inst, as might be expected from 
thoir deep rools and the amount of their Stofweedsed, wheat-plants 
aland quantitatively pre-ominent, But for our prosont purpose it 
ig sufficiont to point out that the rays which striko on the mass of 
a glacier aro, to say nothing of tho other conditions of disadvantago 
which such 2 mass opposes to them, enormously oudawnbored by tho 
1 Soo Vogol, Pfufl, and Tavtig, oit, Eboumayor, |, 0, p, 185. 
30 
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rays which strike on the needle-shaped leaves of an adjacent wood 
of ordinary aerenge, made up of such trees as the spruce or the 
larch ; and the vapour which is thus set free into the entire cir- 
cumambient atmosphere alike of glacier and of wood, nets most, 
potently in several ways in tho direction of saving tho glacier from 
wasting. : 

On the other hand, great as the influence of the ovaporating 
power of trees and forests may be shown to be in some dircutions, 
it is possible enough to overrate it as regards such more than 
localised matters as tho increase of the rainfall. 

‘Tt ig? says Dr, Brandis (* Ocean'Highways,’ Oot, 1872, p. 204), ‘nm widloly Rpread 

notion, entertained by many writers who aro competent to judyo, that forests inercuse 
the rainfall, and that the denudation of a country in a warm climate diminishes its 
moistwie. Much of what is known regading the history and the present stato of tha 
countries round the Mediterrancan seems tv support this theory, but it hay not yob 
been established by conclusive evidonce.’ 
The important point seems to bo that in movatains this influenco 
may count for something considorable, whilst in the plains, how- 
soever well wooded, trees can act only as do other good radiators in 
the way of precipitating, not wind-borne moving vapour, but simply 
dew, 

Mr, N. A. Dalzell, in the Report on the Sind Vorest for 1859- 
1860, observes (par. 31) :— 

‘Although it would be too hardy an assertion to say that tho oxiatonce of forests in 

Sind causes any increase in the fall of rain, they certninly do ao on tho mmuuite and 
tops of monntaing;’ and par, 35 . ‘In enumerating tho Lenoflts derived hom foroste, 
Linake hore no use of the fact that forests attract inin-clouds, boonuse I ato nob Unde 
it applicable to plains, and because it is not yel clear that oauaca wo nob mdstakon for 
effoots, that is, whether it is the vain produces forosts, or forests whiolt pruditoy rain; 
and certainly no inhabitant of Sind would consider it legitamnte to decide that beunuse 
a conntry is covered with wood, theiefore it is wot.’ 
It is satisfactory to be uble to add that the rasult, of Profussor 
Ebormayer’s prolonged observations in Bavaria has brought him 
to the same conclusions as those of Dy. Dalzoll, carrioi on in the 
very alien surroundings of Siud, Dr, Ebermayor’s words on this 
subject, used in summing up tho results of his researvhos, are 
(lie, p. 202) 

‘Auf Grund ungerer Untersuchungen, glaubon wir dahor hesuchtigt zu goin an 
nehmen au diirfen, dass in Ebenon von gieichein allgomeinon Charakter der Binfusa 
des Waldes auf dio Regenmonge jedenfalls sehr goring ist, und dass or auch auf dio 


Prozentischo Regonvorthellung keine Einwirkung hat, Mit der Erhobung itbor div 
Meeresoberflitche nimmt die Bedeutung des Waldes bezitglich aciney Kinflussea auf 
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dio Regenmongo zu, or hat desshath im Gobirgo ofnon grossoron Worth ala tm [benen, 
Tw Sonmorhalbjahy ist die Minwirkang des Waldes auf die Regonmonge viel rosso 
alg im Wintorhalbjahy,’ 

Whatovor the physical principles involvod ave, anybody may find 
bonntifal iustentions of them, who will observe in a mountainous 
distrieb hov— 

“The swimniig vapour slopes athwart the glen, 
Puta forth an arm and orrops fium pine to pine, 
And loitora slowly drawal,’ 


or how 
©The light clowdl smoukdes on tho summoyr orng3* 


recolleeting that the phrase ‘Rauchen der Wulder? is used for the 
similar phenomonon when produced by trees, or who will finally in 
a lowland or other country stond and study tho frost as it hangs 
itsolf' on to such a troo as the birch ofton long bofore it has begun 
to whiten tho pround around it. 

[Sinco writing as above, tho’ Observations Météorologiquos fnitos 
Qo 18977-1878, by M. Hautrat, published by tho Monch ¢ Ministero 
do Agriculture ob du Commerce: Administiation des Horéts,’ 1878, 
have come into my hands, This anthor, with the results of M, Ma- 
thieu’s clovon years’ observations at Naney (for which soo his* Mé6- 
(éorologio Comparée Agricole of Fovestidro,’ published undor the same 
auspices, February 1878) hofore him, as algo the results of for years’ 
observations in the Vorost of Lalatte, and of threo yoars in the pine 
woods of Exmononville, has como to (hoe following conalusions, 

i, That when ib ring moro rein falls over a wooded than over a 
non-wooded area, and Uhab whilst breos of all kinds possess tho 
powor of condensing vapour, broad-leaved trees produeo less effect 
than is produced by the narrow-leaved Coniferao (pp. 14 and 16). 

ii, That as regards the hydromotrie condition of the air, the Air 
over a wooded area containg more watery vapour (p. 18) than thas 
over an unwooded avon, bub that the coniforae have more watery 
vapour in their civoumambient atmosphere than the broad-leayed 
wees. IM. Vautrat oxpresses, or rather expands, this fact in tho 
following words :— 7 

‘Tf tho vapour dissolved in the aly was visthle ax oxo mists, wo should goo the 
fovesty surrounded with a vast seroen of moisture, and around the Conifernae thin 


onvolopo woul bo more marked than over the bronddeayal tices, What is the 
source of this vapow'} Docs it como from tho soil; is {b tho result of evaporation 








1 Younyxon, ‘Cinone.’ 9 Tonnyron, ‘ Wdwin Morris.’ 
Bre 
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from the lenves ; or is it due fn tho Coniferao to the action of tho thousands of pofuts 
which the whorls of their loaves develop ovary your? hie ta a complex question 
which the present data of physcul science do not cnabla ua to answer, One thing ono 
oan say, and that is that the transpiration of the leaves oannot hy itself produce this 
phenomenon, For, as a matier of fact, the traneplation in Couiforaa ta Llosa aotlva 
than it isin brond-loaved trees. "This fact has been mado clear by M, Grandeau in 
his “Essais historiques et oritiques sur la Théalo de la Nutrition.” (M, Iuutrat 
might hove added, ‘as aluo by Hales, cit. Boussingault, “Ann, Chim, et Ph yas? ads We 
tom. xtil, 1878, p. 314, and Sachs, “ITandbuch der Exp, Physialogio dor Pilanzon,” 
1865, p. 225.) It then follows that if tho vapour of water dissolved in suck gronl 
abundanco in the atmosphere enveloping the pines was the ieault of the evaporation 
from the trees, this phenomenon ought to be much more stiiking over the mass made Up 
by the brond-leaved trees than in that made up by the Coniferad, whilat obsorvation 
shows that exactly the contrary is tho actual fact. Woe muat therefore asaribo to tho 
soil and to other unknown causes this remarkable property which pines havo of 
attracting watery vapour,” 


If it had appeared from M, Fautrat’s tables that this oxcoss of 
watery vapour was more marked in rainy than in dry times, it 
would have been easy to explain the fact by figuring’ to ourselves 
the all but infinite avea which the fine films of water clothing cvery 
needle-shaped leaf of a coniferous treo would make up and offor for 
evaporation. For the leaves of our common Coniferno wet readily ; 
and it is owing to this property I apprehend thnt thoy intorcept ns 
much as oneshalf the rain which falls upon them before it reaches 
the ground, whilst broad-leaved trees intercopt but one-third. But, 
as it appears, the Coniferae possess the hygromotric advantage inde- 
pendently of the rainfall, And I have to eay that tho phonomonon in 
question, needing, as it thus confessedly does, some additional oxplana- 
tion besides and heyond that which our usually accepted viows furnish, 
appears to me to become more intelligible by reference to the theory 
as to ‘The Cause of Rain and its Allied Phenomona’ whieh was put 
hefore the world in 1839, and subsequently published in a soparate 
volume twenty years later, by Mr. G, A, Rowoll, This thoory may 
I think be stated as follows, the author of it having slightly modi- 
fied it: in 1872, and restated it in a ‘ Brief Essay on Meteorological 
Phenomena,’ published in 1875. IIo supposes that the molocules 
of watery vapour are completely enveloped in a coating of oloctricity, 
to which they owe their buoyancy. ‘This conting and this buoyanoy 
he supposes to increase and decreaso in ratio with the tomperature 
of these molecules. Efficient conduction thereforo of clestricity will 
suffice on this theory to precipitate walory vapour either as rain, or 
as dew, or as mist, And I apprehend that My, Rowell would, in 
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aceordince with his own theory, look upon a fir-treo when shrouded, 
as M, Faulrat has doseribed it, with a differentially thick enyolope 
of vapour, as having: thus clothed itself by virtue of tho attractive 
offect of ifs myriad points. For cloctricily tending constantly to 
an equal distribution, so fast ay the surchargo of electricity on the 
puticles of vapour nearest the trous was carried away, 50 fash would 
the balance bo vedrogsed by supply from the particles move distantly 
placed. And thus in accordance with this theory, particles of 
watory vapour would ho consbintly setting in tho direction of the 
conducting and attracting leaves and twigs. Beequerel’s view, 
already quoted, according to which the plague of hail whieh has so 
often? boon observed to, follow upon the destruction of the woods 
of a country, is to be ascribed to the loss of the lightning-conduetors 
which the cut-down trees ropresonied while standing, and to tho 
abseneo consequontly of the incessant though insensible dissipating 
agency of the trees, appears to me to show thal he would doubtless 
havo allowed that Mr. Rowell’s theory contains somo, ab least, of 
tho clements of the true and complete theory of rain, Tb is not for 
mo to meddle with momoirs in which noither living animal nor 
living vegotablo organisms are concerned, otherwise I might have 
roforred to Lord Rayleigh’s papor in ‘The Procvedings of the Royal 
Society,’ Mareh 13th, 1879, pp. 406, 4oy, But as regards tho viows 
thoy brought forward, and to a considerable extent as regards the 
wholo question, I scarcely feel myself Lo be in a position to give my 
docided opinion, 

Phot treog, like other benaficant ngoncios, do not fail to benefit 
themsolves whilst thus benefiting tho world ab large, may be woll 
gathored from the following passage from Professor Grnndeav’s 
work now in cowse of publication, ‘Chimio ob Physiologie ap- 
pliquées & PAgviculture of & la Sylviculiure, 1879, Pb. I, Jy nutrition 

1 Seo aronlly pathotic account of this givon ns having boon produced dwing hia 
sovon yens’ absence from ‘hitiingon by Wischor at p. 164 of his chaining ' Boitrige 
aur physinchou Cloographio dur Miltelmeerlindor, 1877. Rain and hailstorms led 
hocome frequent, and the fahing brook had disappeared Logether with tho wood of his 
boyhood. He adds:— 

"Ich will gowiss damit nicht sagon, dass in jonon Gegond jotat atoh aur oin 
‘Cvbffohon Regen wonigor falle aly frithor, obwel auch day ortlich moglich, jo walu= 
gcholulich ist, abor dor Vertheflor und Buwehror der Fouchtigkolt fohlé und #0 komen 
locolo Ursnchon zeitwollig Witleng habon, dio in Stid-urops allgememnon kosmisehon, 


abor durch ortlicho verstiivkton zu zuschicibon ost. Ich wurde recht lobhafy an 
Bivilfon oxlmort, aus dem ich oben hobukelu ty,’ 
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de la plante.’ In summing up at p. 340 the results of his experi- 
ments, and after stying that the simplest and at the same time 
the best way of isolating a plant for purposes of experiment from 
the action of electricity, is to place if oither under a metallic engo 
with large meshes, or in the perimeter of a tree, M, Grandenu 
proceeds as follows :— 


29 Les végstaux ot on partioulior les arbres, soutiront & lour profit I'élootrioité 
atmosphdique et isolent aussi compldtement qu’uno cago métallique fa plante qu’ila 


dominont, 
«39 Lilgolation produite par un arbre élevé peut s’étondre notablemont au dol du 


pérlmdtie folines de Varbre, 

4° Une plante soustraite h l'influence de l'élestricité atmosphdique anbil, dang 
gon évolution et dans son développement, un retard et une diminution f1ds-notablos, 
Dans mea expériences, les quantités de substance vivanto produites par los vdgétaux 
igolés ont été infdiewres de 30 & go p, 100d Ia produotion & lair bre, La trans 
formation du protoplasme chloophyllien en glucose, on amidon, ote, paratt dbre tout 
particulfd:ement influencde par lélectaicitd atmosphaique 

‘6° La floraison et la fructifiestion subissent des modifications non moins giandes ; 
Rotts cage isolante et sous les arbres, le nomho dos fleus, des fruits ob lo pulds dos 
giaines ont été infériours de 4o A fo p, 100, L’adt dans I'nssimilation somblo 
porter tout dabord sur l’élaboration des prineipes hycrocarhonda, 

+69 Lo taux centésimal do substance stcho ct lo taux deg condrog sont plus dlovds on 
Yabsence de l'éleotricité, les végdtaux qui croissont hors onge s'étant constmmmont 
montrés plus riches en eau of plus pausves en matihies mindiales quo In plante de 
mime espece sous cnge isolanto,’ 

M. Celi’s adaptation of one of Sir W. Thomson’s apparatuses ag 
an ‘appareil pour expérimonter l’action de 1’éloctricité sur les 
plantes vivantes,’ cil, and” figured by M. Grandeau in Jovo trom 
‘Annales de Chimio et de Physiquo,’ sé. y. tom, xv, Octobor 1878, 
is well worthy of inspection in this connexion, ] 

The next part of my Leeturo will be devoted to showing by tho 
aid of three maps and one statistical tnblo, how greatly man haw 
modified the external aspect of the world he lives in by tho intro» 
uetion into the several parts of it of cultivated plants and domestic 
animals, previously, of course, unknown eyou in the wild slate to 
such areas of its surface, The maps by their colours show the arens 
on which tho parent stocks of the most valuable and now most, 
widely spread of these acquisitions have, with more or loss of 
approach to demonstration, been shown to be indigenous, ‘The 
short table of statistios tells you in ite second line that half of 
them came from one single ‘quarter’ of the globe, or in tho 
lnngaage of modern zoogeographers from ono single zoological 

region.’ The table and the maps taken together show us how 
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largely some quarters of the globe have been bonofited by barrow- 
ing from others, ov in the language of my subject, how largely they 
have heen modified by man’s interforonee, 

The first of these maps is very closcly similar to tho one which 
shows on Mereatov’s projection the now more or less genorally ac- 
cepted zoogeographical regions of the earth's surface, the Palacaretic, 
to wit, the Ethiopian, the Oricntal, the Australian, and the two 
regions of the New World, the Nearetic and the Neotropical ; as 
given by Dr. Selater, and in Wallace’s great work on Geographical 
Distribution, 7 

Tho second of those maps is an enlargoment of that given by 
Professor Huxley in the ‘Journal of the Ethnological Society of 
London,’ June 7th, 1870, to illustrate and ombody his viows on 
tho distribution of the principal modifications of mankind. This 
map serves, besides other useful purposes, that of limiting off, by 
a distinct colouration, 1 particular portion of the vast Palacarotic 
region which is specially important to tho subject in hand, as 
it was oither actually upon it, or upon regions closely adjacent 
to ib within that rogion, that the parent stocks of the moiety 
of our cultivated plants and domesticated animals may cither be 
found still living or may reasonably he supposed to have oxisted 
formerly, The particular subdivision of the Palaenretio Region 
has been coloured in a particular way by Professor ITuxloy, so 28 
to indicato that upon it his ‘Melanochvoie! or dark-white variety 
of owy species was living nob in perfect purity of stock, but mare 
or less peacefully intermingled with tho Mongoloid and with his 
*Xanthochroie’ or fair-white varioties, The area thus peopled 
ooeupies itself on tho map a districl something of lhe shape of a 
tuning-fork, the two arms of which would form tho northern and 
southern boundaries of tho Mediterranean enstward from the longi- 
tudes of Albania and ‘Tripoli; and would be carried by a broad base 
oxtending from the Caneasus over Syria and a part of north-west 
Arabia to the Red Sea, whilst its stem would cover Kurdistan, 
Khorassan, and North Porsia, and end by bifureating at a spot near 
Peshawar, ‘Cho importance of this aven is illustrated by tho fact that 
a region very closely corresponding, if not quite coincidont with it, 
is marked out upon quite different principles in the next map, A 
coineidenco of much less intricacy, and thorofore of much loss 
cogeney, though still not without a certain curious significanco, is 
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furnished to us by the faet that a certain island of blue colowr, placed 
by Professor IIuxley in the ‘Dark Continent’ of Africa to indicate 
the presence in Upper Egypt, Nubia, and Abyssinia of somo traces 
of the Australioid 1ype, corresponds with the aren in that continent 
whence most or all of her few gifts of valuable cultivated plants and 
valuable domesticated animals have come to us, viz, the cotton 
plant, and, very probably, the date-palm ; the nss, from the native 
stock Asinus taeniopus; and tho cat, from the nativo slock Jelis 
manicnlata, : 

Of the two arms into which the ensiward end of this area bifur- 
eates, the upper or northward one would correspond with the 
Kuenlun range, avd the southward with tho [imalayns ; Tadak, 
and part of the table-land of Thibet, lying bolweon thom, Tt is in 
the Kuenlun range that Jade mines are found. 

The third map, being ono of Johnston’s Charts of tho World on 
blank Mereator’s Projection, has been coloured so ag 10 illustrate 
the following facts in the distribution of certain plants and corlain 
minerals connected with the ancient development and subsequent 
progress of human civilisation, Ono region is colonred as ib is 
in the ‘Planteogeographisk Atlas,’ tay. ii, of Professor Schoww, 
Copenhagen, 1824, so as to show the distribution of tho Vitis 
vitifera over the countries forming the northern and southern 
shores of the Mediterranean and Black Sons, over Asin Minor, 
Palestine, and Mosopoiamia, over the lowlands both of Astiukhan 
and Turan, and along the southern slopes of tho Tlimalnyas, so as 
to end at the eastorn extremity of that chnin, In nearly tho samo 
latitude as that castern extremity, and about in tho same longitu 
dina} line as the long axis of the Peninsula of Malacca, a spot of 
another colour marks the situation of the amber mines of Burmah1, 
whilo four spots of yet a third colour in British Burmah, 
Banea?’, Celebes, and Khorassan *, rospectivoly indicate localitios in 

* For the Amber mines of Burmah sco Balfour's ‘ Indian Cyolopnedia,’ 8. v., w8yT; 
and Keith Johnston’ ‘ Royal Atlas,’ map. 28, in loco Int, 26° 20', 

? For the exiatonce of tin togethor with copper in Bunmnh seo Mortillot, “Rovuo 
@Anthopologie,’ i, 1875, p. 653. 

§ For the similar collocation of the two metals which whon combingd mako hrouzo 
in Khorassan and olsewhero in Central Agia south of the Caspinn, sco v, Baer, ‘Archiv 
far Anthropologia,’ ix. 4, p. 262, 1877, Wo lmow from tho samo irrefragablo authority, 
Bulletin Aond. Soi, St, Pétersboug. tom. xvii. p. 417-431, 1859, and tom, i, 1860, 


pp. 35-37, that the date-palm is still represented a little to the north of (hoxo doposits 
of tin and copper, at Sari, in the as yot Persian province of Mavanderan on tho aouth 
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which coppor and tin are still found in such proximity to cach 

_othor and in such accessible abundance as to suggest that it is not 
improbablo that in somo one of those districts prehistorie man may 
have come upon the invention of bronze. A fourth colour marks 
tho position of tho Kuenlun Jade mines ', whonco, in still earlier 
than bronze times, stono weapons may with @reat probability be 
supposed Lo have been procured by man boforo ho migrated into tho 
jadeless regions westward, (See Article XXXTX, p. 686.) 

The New World was coloured as it is in Schouw’s tay. viil, 1, ¢., 
to show tho area of distribution of the Cactacene, a region eom- 
prehonding South America north of tho Tropic of Cnapricorn, the 
Isthmus of Panama, tho Peninsula of California up to 30° N, lat., 
tho West Indian Archipelago, the northern shores of the Gulf of 
Mexico, and tho strip of Gulfstream-washed North American const 
between the Alleghanies and the Atlantic up to about 40° N, lat, 
From this area moro than 25 per cont, of all our cultivated plants 
have beon procured, as the annexed table shows; and, of course, 
since the timo of Columbus, 

This table (based, so far as it denls with the vogetable kingdom, 
mainly upon Do Candolle’s ‘ Géographie Botaniquo,’ pp. 986-987) 
gives approximatively the proportions in which tho sovoral ‘rezions? 
of tho globe estublished by that phytoycographor and by several 
zoogeographers have contributed to, mako up tho lists of such culti- 
vatod plants and domosticatod animals respectively as are of con« 
sidorablo, ovon if nol always of cosmopolilan, importance, 


Of (approwimativey) 160 Cultivated Of (approwimatively) a1 Domostia 
Planta, Aammats, 
Por cout, Por cont. 
Tho Palnenrotio spovica aro... 50 5° s10 Palnonrotio, 
» Oviontal ” a5 14 » Oriental. 
» Altican ” a5 It » Afrienn, 
» Nonratio ” 25 o , Nomotic. 
» Novtroptoal —,, ag 14 » Neotropical, 
yy Austration ° ° o ,, Australien, 


Of some of tho great frets which those maps and this table pub 


shore of the Caspian. ‘Chin treo is supposed to havo hoon carried thithor, as to so 
many other plaocs, by the Arebs during their caraor of conquoat, which contrasta ta 
such advautago and in go many ways with Uhnt of athor Mussulman conyuorors, 

1 Vor an account of tho Jadu minca in the Kuenlun Rango see Cayloy, ‘Macmillan’s 
Magazine,’ Ootobor, 1871 ; and for Jade gonorally, Rudlor * Popular Solange Reviow,’ 
Oatober, 1879. 
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hefore you, half diagrammatically, tho anthropologista, zoologists, 
and geographers’ of the Jast quarter of the Inst century and the 
first third of thie had possessed themselves; and following, at 


1 Pallas, Botrachtungen tiber die Beschnffenhoit dor Gobiiga: an Addvesi do- 

Sivered Jan, 23, 1777, Zimmermann, ‘Geographteche Geschichte,’ BAL pe Ute 
1778; Bd. iii, p, 250, 1783. Link, Die Urwelt und das Alterthum, Lp. 243 Boygy 
1821, 
There is perhaps no need for me to apologise for quoting the exnot words of 
Pallas’s Discourse, the less so as, though it appeared in two forms, ono Gorman, 
the other French, within a year of its boing delivered, {6 ia not, J think, 9 
yory common book, The issue which I quote from is that of 1778, tho yenr 
in which his Novae Species Glirium appetwed, six yorvs lator than the year in 
which the second volume of his Spiedleyia with its wonderful Fasoloulus XL, waa 
published. 

‘The difficulty in reading Pallas is to underatand how his writings can hear the data 
they do, But he shail speak for himself ;-—‘In don mittiigigon Thitlern dicsos alton 
Landes muss man das ersto Vatorland dea mensobilichon Goschlcoltty und des woissen 
Menschen suchen, die yon dort in ganzen Nationon dio glitoklichen Gegondun von 
China, Poraion und begonders Indien bovilkert habon, dossen KLinwohner nach dom 
allgemeinen Gestiindniss unter allen Nationon dio ersten gealtioton wavon, wid wo 
man violleicht die Stammwurzeln der ersten Sprachen in Asia nad Europa suchen 
muss, Selbst ‘ybet, eine der hichsten Geganden Asiens desson Minwohnor, threm 
‘Vorgeben nach, von einot Ort Affen welche diesos Land zuorst hewehnton, alstanmion 
(tit welche sie auch ohnedem einige Aehnlichkeit habon) Tyhet hat die Vorfoinorung 
seiner Sitten jenom Lehrern zu danken, die aus Indion dain kaon.’ Pallas vilds an 
a note to this passage, ‘Ich kann nicht umbin, bier zn bomerken, dass allo, 60 wohl in 
don nordisohen, ala in den mittiigigon Liindern von dem Menschen zt Tlansthioren 
goziimte Gattungen, in den gemnssigten Erdstrichon des mittlorn Agiona nrsprlingtioh 
wild gefunden waren, das ejnige Kameel ausyenommon desion buydon Abarbunygon 
nor in Africa gut fortkommen.' Pallas thon procoods to instonco tho wild ox, tho 
buffalo, the wild sheop, the Bezoar goat aud tho Thox, from a crossing of wlivh he 
Bitpposes ottr commion domestic goat to havo arison; tho wild hom and, ad T holteva, 
incorveotly, the wild ont (elds cats), ad being the parent atouks of their domontlonturt 
uomesakes, and having their original homes in tho mountains which vounpy Contral 
Asia and a part of Eerope, Ilo adds, ' Das zweyhuokeligo Kamvct ist in don yrosson 
Wisten awischen Tybet und China noch wild vorhanden,” Projovalaty's ‘Vrom 
Kulja novos the Tian-Shan to Lobnor’ will be familiar in its English translation to 
most of us; his account of the wild camel is nab more intorcaling a8 compared with 
this remark of Pallas’ than is his account, p, 38, of the devouring of applos mtd 
apricots on the northern slopes of the Tian-Shan ly wild boars, goats and door, whon 
compared with Tournefort's words (‘Voyage du Tevant,’ Aunslordan, 1718, 4. be a 
Pp. 129, olted by the Botanist Link, lc. p. 234) desaribing » country which ho visitad 
and found to be ‘Ein Land erfiillé mit netivlichon Welnborgen und Ohatylirien wo 
Nussbiiume, Aprikosonbiiumno, Pfirsiohbiiume, Birnblinme und Apfolbiiumo von xolbst 
wachson, Er eetzb hinzu, man kann nicht zwoifoln, dass hior oer von don ‘Theilon 
Georgions ist, wo, unch Sirabo, alle Arton von Fruchten in Ueborfluny aind, wolcho 
die Erde chne Culewr hervorbringt,’ Georgia lies some distance away from Lolnor, 
but both alike lio well within the grent mountain systom with ita outliors which is 
called ‘ Asions Buekel’ by the other writers, ad also I apprehond within tho modern: 
‘Steppengebiet ’ of Grisebach, 
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whatever distance, tho gront Pallas, they insist upon the strength 
of the claims of that portion of Central Asia whence issue the great 
rivers Gangos and Indus, Tigris and Euphrates, and which they 
speak of as ‘den grosson Buckel Asiens,’ to be considered as the 
primitive home of mnn, mainly ag it was, according to them, the 
originnl homo of @Z our domestic animals and so many of our 
cultivated food-plants. 

Those writers and discoverers slightly overstated Uheix ense when * 
they said that «22 our domestic animals could he referred to parent 
stocks indigenous to that region, though, as will be shortly shown 
hereafter, ié would have been little beyond the trath if, instead of 
saying all tho domestic animals absolutely, they had said all tho 
domestic animuls which are absolutely indispensable to modern man’s 
comfort and progress, But their ease for thoir particular thesis 
would have been greatly strengthoned if they had known that jade 
in the form of stone implomonts had accompanied man together 
with the goat into Western Europe, and was found no nearer to 
the Swiss Lake Dwellings than are the Kuenlun mines pointed 
ont on my map; if they had known that copper and tin could have 
len smelted Logether into bronze so readily cither in Khorassan or 
in Burmah ; if, to put however injudicionsly my weakest point last, 
thoy had wlso known that amber—such a frequent accompaniment 
of prehistoric man—also lay within easy reach of his curious hands 
in this Intler country, But prehistoric archwology has till lately 
made Int little advance sinco the time of Lucretius, De Candollo 
(‘Mlist, des Seiencos of des Savants,’ p, 263, 1873), indeed, clases it 
ag a discovery as new and as great as five othors of tho twonty or 
thirty years previous to 1873, viz,, spectrum analysis, conyortibilily 
of foreo, the greater extont of glaciers in geological times, natural 
selection, and the altornation of (animal) genorations; and the 
writers referred to knew not, and could nob have known, the wholo 
strength of their position, As rogards my present purpose it is, 
in these but little later days, superfluous to point out how the 
discovery of mincs wheneo prehistoric man must, or at least: might, 
have furnished himself with his weapons, implements, and orma- 
ments, actually upon or along the samo mountain ranges, spurs, 
and valloys, in which he must, or at loast might, have found in a 
wild state the animals which he has now around him as necessary 
and univorsal eloments in his own social life, bears upon tho 
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extent, as measured by Iatitude and longitude as well as by othor 
gauges, to which the world has been modified by his migration 
and importations. 

Let us now enumerate the twenty domesticated mammals which 
we possess, and which for practical purposes may bo taken ax 
making up a tale of about twenty or twenty-one; let mo specify 
which amongst them bolong, as regards their origin, to tho Palac- 

‘arctic region, and to the restricted portion of it already dwelt upon 
and defined, as the maps show you; and thirdly, leaving considor- 
ations of locality and of number, Jet mo contrast tho value of nino, 
ten, or eleven mammals which man domesticated in that district 
with that of the others acquived from? or contributed by all tho 
other regions of the globe taken together. 

Onur twenty-one chief domesticated mammals may be enumerated. 
in something like order of merit and necessity to us as follows; tho 
dog, the cow, the sheop, the pig, the horse, the cat, the goat, tho nas, 
the camel, the dromedary, the buffalo, the alpaca, the viengnn, the 
reindeer, the zebu, the banteng, the yak, the ferret, the rabbit, tho 
mongoose, and the guinea-pig, omitting some fow apecica the im- 
portance of which as being locally limited to very small areas, and 
as consisting of individuals numerically few, is too small to make 
it necessmy 40 notice them, Represontatives of more than one- 
half of this list can be Sninly claimed by the Palacaretic contre of 
exention as owing their parentage to stocks native to ils soil; this 
half consisting of the dog, iho cow, tho sheep, the pig, tho horse, 
the gont, the camel, the dromedary, the reindeer, the ferret, and. the 
rabbit, I havo said ‘representatives’ of one-half of this list heeauso 
it is more than probable that some of our breeds of domestic dogs 
and of pigs may have been reclaimed from wild parent-stoeks in 
other regions of the world, There can, howevor, bo no reasonable 
doubt that the great majority: of the domestio breeda known till 
comparatively recent times in Europe, of cach of theso two animals, 
the dog and the pig, were drawn from parent-slocks living in 


* It is a curious point in mythology that, so far as my momory gorves mo, no god 
nor demigod should have the oredit assigned him of having domostionted any aniual 
except the hose. Of course this fnot, if fact it bo, shows two thingy with more or 
lees probabihty; fistly, namely, that theso acquisitions woro made in vory far-off 
times, not morely in ‘ the agos bofore morality, but in thoso much cnvlior ones, ‘the 
ages hefore history ;’ aud secondly, that the acquisition of tho hoisy was mado in later 
Goys than the domestication of the other animals in question, 
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tho Palneartie Rogion, and this is all that ig necossnry for my 
presont argument, i 

As regards the ox, the sheep, the horse, and the goat, I cannot 
think that with our presont knowledge of zoopeopraphy there can he 
any question that their parent-stoeks were Palacaretic animals; and 
Lam farthor prepared to express my helicf that furthor investiga~ 
tion will render it highly probable that it was in that particular 
though very extonsive part of the Palaearetic Region spoken of 
vaguely ag ‘Asions Buekel,’ or ‘IIochasicn,’ and comprohending 
portions of all the great mountain ranges from the Canensus propor 
to the northern side of the Tlindoo Koosh, and from the Taurus to 
tho Altai mountains, thal these several parent-stocks wero brought 
under the influonce of domestication, Wild animals are still to be 
found in some ono or other or in sovoral spols within that area 
from which wo havo no @ priori reason for doubting that man 
might in tho course of ages have edueed the three last-named of 
the four domestic animals, the ox, the sheep, tho horse, and the 
goat; and that a wild ox existed in the regions in which the Old 
Teslamont writers lived, not only their writings, but the Assyrian 
sculptures, and not only the Assyrian sculptures, but geological 
romains testify, Tho ease, howevor, for the ox having been first 
domesticated in Central Asia, is tho weakest of the four, and ib may 
be woll to lako it first. Tho Rey, William Iloughton has in his 
memoir on tho domestic mammulia of the Assyrian seulplures 
(‘Tinne, Soo, Bibl, Avchavology, v. i, bb. ip. 2, 18976, and thid, 
1874, p $4) given us a very spiriled drawing from ono of tho 
Assyrian sculptures represonting tho hunting and tho killing of 
the wild ox, What is of special valuo in this sculpture is for our 
purposo the presence botweon the shoulder-blades of a hump, which 
is presont in so many othor of the Inrger Ruminantia, but whieh, 
as Mr, Houghton remarks, reminds us of tho Indian zobu, and 


of the fact that there are no specific differences between thoso tivo: 


oxon underlying their soft parts, ‘Chore ean be no doubt that the 
figure is intended to reprosont a wild animal, ‘The Acendians, 
who were in the habit of giving names to animals which referred 
to the countries whence they obtained thom, gave names to tho ox, 
which Professor Sayco thinks must refer 10 the country betaveen the 
Buphratos and Syrin and to Phenicia, Tho bulls of Bashan, and 
possibly of the Laurus range, may be rightly recalled to our 
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memories by these names. Tho European names for the dx, on tha 
other hand, are said by M. Joly (cit, Isidore St, Tlilaive, ‘Tisl, Nat. 
Gén. iii, p, 89) to have an Asiatic origin, and M. A. Piotot (* Dos 
Origines Indo-Européennes,’ pp. 330-343) has declared his views 
to the same effect. ‘This, howevor, is only what would .have been 
expected in the European languages of the Aryan division, What 
is of importance as regards the domestication of the ox is to note 
that, though such languages ns the Finnie may uso loan words 
taken from Aryan tongues to oxpress the general idea of Ox 
(= Bovine animal), they frequently have true Turanian vocables 
to denote such particularities as we have in view whon wo speak of 
heifers, calves, cows, bulls, and the ‘ox,’ seusu stricfor?, conlirming 
in the last matter the statement of Strabo (vii, 4, 8) that castration 
was learnt from the eastern Europeans and Sarmatians, ‘There is 
in fact a good deal of evidence for a view which should hold eithor 
that the Turanian races domesticated the wild ox, or rather the 
wild calf, independently; or that the human species did this grout 
work before the differentiation inlo Aryan-speaking and Turanian- 
speaking men was carried out, ‘That the Scythian breed of cattlo 
should have been hornless in the time of Horodotus (iv. 29) appears 
to me to be explicable, not on the hypothesis taken up by later 
observers that it is an effect of cold, but as being a result of 
long-sustained domestication; and if what Iehn, p. 413, Lo, 
suggests as to tho South Russian breed of small ved steppe cattle 
being descendants of those Scythian oxon is true, wo should havo » 
further confirmation of this view fumished in their porsistonoy, 
There is, at any rato, another breed of cattle in the South Russiun 
steppes, which goes by the name of the ‘Kalmuc’ cow, and is sup- 
posed to have accompanied the Mongolian ox Tartar hordes in their 
invasion of Europe. 

Some writers, in defiance of the arguments that have just beon 
glanced at, and of many others, havo advocated the claims of Africa 
to be considered the parent country of tha domestica ox, The main 
fact, ds it seems to mo, which has induced or seduced thom rathor 
into this conclusion, is the great extent to which boviculiure has 
developed itself through the length and breadth of the ‘Dark 
Continent,’ But without wasting words in pointing out tho 
curious conclusions to which this reasoning would lead us in othor 
cases, I would refer such persons to Middendorfl’s account of tho 
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development which this samo boviculture hag attained in Siberia, 
and to his statoment thal not only have the nomads of the southern 
stoppes, the Burdty, the Mongols, and tho Kirghiz, herds number- 
ing thousands and tons of thousands wintering out in the open, bub 
that even the Jakuts (by, it is truo, taking more caro of their enttle) 
have, from being simply nomads, become a pastoral people of dir- 
tination, and even ‘improved eattlo-breeders |? (¢ Sibirische Reise,’ 
Iv, 2, 2 DP. 1323.) 

Coming, in the second place, to tho consideration of the sheep, 
T must allow that considerable hesitation has beon oxprossed by 
many writers as io the quostion of its parent-stock; and that 
doubt may be not altogether unreasonably felt as to whether that 
slock may not havo becomo oxtinet, as tho paront-stock of Lhe cow 
has all but entirely dono, But what I know of the dewlike agility 
and watchfulnoss of some of our European mountain broods of 
sheop, and in the seeond place what I seo of tho smaller size of the 
animal as giving it a less sovero battle to fight for ils survival, 
makes me slow to think that thoir parent-stock need be thought 
likely to have perished as has that of the larger ruminant, And 
sutting this view aside, we may say that cither the Moutlon (Ovis 
musinon and cyprius), with a range from Majorea to Cyprus, and 
nol without footings, occupied by such varielios as Ovis orientalis 
and Qvis vigai, on tho mainland on various points of the mountain- 
yangos of the Laurus and of Armonia to thoso of Tibet; or the 
Arguli, Ovis fora Sibivice 8. Ovis argali, with an all but equally 
extensive ringe from the Pamir plateau above Samarcand and Bok- 
hava to the Sea of Okhotsk ax Ovis nivicola, or Ovis polit, usb be 
credited with having given to the world this inestimable gift, If it 
shall really turn ont to bo correct thal a true Argali, that is to sny 
a varioly of wild sheep? in which both sexos eury horns, had been 
found in tho Taurus, as Ainsworth (if, A. Wagner, ‘Die Geo- 
graphische Verbreitung dor Stiugethioro,’ Abhandl, d, ii, kl, d. Ak, 
d, Wiss, Miinchon, Bd. iv. Abth. i. p. 139) and Ritter (* Hrd. 
Kunde,’ xi, 506), have avorred is the caso, the claims of tho Argali 
would lo some persons, I apprehend, appear to bo strongor than 
they might if its range should, as I incline to think it will, bo 
shown to bo confined to the moro easterly limits just given, . 
But under any and all cireumstances, the fact thal tho femalo 
Mouflona have no horns, whilst the female Argalis have them, though 
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smallor in sizo uo doubt than those of the malo, when coupled with 
qhe fret that in the older byceds of domestica sheop both soxes entey 
horns, appears to mo to be conclusive in favour of the Contral 
Asiatic Wild Sheep, As vogards the Natural Iistory arguments 
J shall content myself, and I daresay olhors also, by referring’? to 
the already quoted cleventh fisciele of Pallas’s ‘Spicilegia,’ and to 
Isidore Geoffroy St. [ilnive’s ‘Tlistoive Naturolle, fii. pp. 66-87, 
ibique citala, but I would add a couple of frets from tho linguistic 
side of the mass of argumonts available for decisting the question, 
Tho first of these is as follows:—The ently Aceadian inhabitants of 
the plains of Babylonia, when they gave an epilhet to an animal, 
very frequently chose it from the locality whonee they supposed tho 
animal to have been derived. And the epithet which thoy be- 
stowed upon the sheep was ‘num,’ or ‘numma4,’ which means ¢ tho 
highlands,’ and which, as applied by people living in those wide | 
plains, and as being applied by them to the wolf also, has a 
yery obvious significance. It is tne, as anybody may convineo 
himself by consulting Bocharl’s ‘Tierozoicon,’ ti, 2, p, 516, that 
poets and other writers, Aryans and Somites, Greoka, Romans, 
and Arabians indifferently, have connected the sheep, as thoy saw 
its habits, with mountainous seenery and surroundings; what is of 
special importance in the epithet as used in tho Aceadian column of 
the bilingual Assyrian inseriptions is, that it was used in such a 
country and in such carly, not to say such unpootical, times, 

My second linguistic faet tolls, ns it seoms to mo, strongly in 
favour of not merely the Asiatic but of the Mongolian origin of 
the domestic sheep; it appears, I mean, to point to a moro or leas 
limited area in the wide field of Asia as having been tho particular 
spot, or at any rate one of the partioular spots, where a wild sheop 


+I may add a few words from tho already quoted memolr by Andtoas Wagner, 
1c, p. 1374 ‘Hoobasion ist rooht cigentlich day Vaterland dor Wildsrhafe und 
Wéldziege, dio hier in zablretcher Monge und in sehr yorsohicdenon Formen vor- 
handen sind, Ob diese alle gesonderto Aiton oder nicht violmolw yielo von thnen 
nur Rassen yon Hauptniten ausmachen, ist cine Frage die noch Jango nicht bennt- 
wortet eat? My, Wallace’s auggestion (‘Geogiaphionl Dixtribution,’ vol, 4, p. 233) 
that the vast plateau of Contral Agia may, in comparatively recont geological times, 
have been much lesa elevated, and may then havo been much more fortilo than it ta 
now, deserves more than this simple montion, ; 

* For these facts see the Rev. W, Houghton ‘On the Mammalia of tho Assyrian 
Soulptures,’ Tiana. Soo. Biblio Azchacology, v, 1, 1876, pp. 3-7, ibtd, 2, 1877, p. 4a. 
‘Gleanings from the Natural History of the Ancients, 1879, pp. T2-89, 
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was bronght undor domestication, ‘his fel as given by Ahlquist 
in his interesting work, “Dio Kulduewérler dor Weslfinnischen 
Sprachen,’ 1875, p. 14, is to tho offeot that tho Tatars, by which 
word he means presumably Tarkie and Tangusis tribes in tho 
neighbourhood of the Lake Baikal, have words of their own for 
yam and owe, (#44, to wit, and saris, which tho Dschoromissians, 
who live now as far away from that lako as is the river Volga, uso 
as lonn words, It is, I submit, not casy to imagine that a word 
would have maintained its life thus intact and vigorous if the thing 
which it represonis had not beon part of tho national life of 
tho (ribo using and rolaining it, And this suggestion gains in 
force when wo learn from the same authority, 1.¢,, that tho IIungarian 
langungo has adopted Slavonie words for the ewo, the ram, and the 
lamb, and find him deducing from this the conclusion that tho 
TIungarians, albeit a steppe trio, had nob been shepherds bofore 
they camo into relation with tho Slave. It may have beon due to 
this, but ib may also have beon owing to a prepotency either in tho 
Aryan language or in the pastoral eraft of the Slav race. Vor 
oxeept upon one or other of theso latter hypotheses, it is difficult to 
see why tho 'I'schoromissinns on tho Volga should havo rotained 
thoir Mongolian names for the awe and ram, whilst nat only the 
Hungarians but the Ostjaks, the Vogals, the Mordyins, the Syrians, 
and the Wotjaks, from the Volga to the Trlisch,should be using: more 
or less modified Slavonian words for the samo things, Anyhow, that 
a lowly, organised language, such as tho ‘Tatario, should have words 
of itg own for tho domestia ewo and rpm, is a point of great sigui- 
fienneo, especially when we consider that these Tatars lived around 
the spurs of the Altai rango on the lowor nnd middlo zones of 
which tho Argali was then, As now, available for the purposes of 
domestication, 

Thirdly, of the horse, ‘Cho fossil or somi-fossil bones of tho horse, 
Bquus caballus, are found in the lower ‘Thames valley gravels undor 
our feat, and from this area of tho world’s surface all the way to the 
regions round the Lake Baikal; and in this latter district tho 
horse is found, as I think may bo safely said, in a wild slate ab 
the presont day, Tb is truvo that a very large number of naturalists 
of tho firsh rank, such as Mr. Darwin and Mr, Wallace, hava 
aequiescod in the view which teaches that the so-called ‘Tarpan + 
is but a ‘feral’ animal, the offspring of runaway stallions and mares 
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from the steppe droves, But it is also true that the small number 
of naturalists of the first rank who have travelled over the Russian 
steppes, viz, the younger Gmelin, Pallas, and Middendorff, are of 
the contrary opinion; and that whilst acknowledging that the 
steppe horse, like, perhaps, all other domestic animals except the 
sheep, may lapse into feral habits, they hold to the view that the 
true ‘Tarpan’ is a descendant of the pristine wild stock, whilst the 
‘Musin’ is but a steppe horse run wild}, 

The main argument for the descent of the wild horses of the 
steppes from the domestic or semi-domesticated stocks of tho 
Turanian nomads, rests on the fact that a great variety of colour 
is observed to exist in the free droves, This, however, appears to 
me to prove nothing more than that the tame and wild varieties 
breed freely together* I myself, long ago, succeeded in obtaining 
numbers of feral 1abbits, parti-coloured with white, on an area 
already occupied by the ordinary English wild rabbit, ‘The feral 
rabbits never attained an equality in numbers with the gray stock, 
but being spared in shooting, whilst the wild stock was not, they 
maintained themselves for a considerable number of years in what 
was for themselves as against predatory attacks of various kinds an 
only too conspicuous prominence, But nobody would have argued 


1 See Middendorff, ‘Sibirische Reise,’ tv, 2, 2, pp. 1308-1321; Ginelin, ‘Relso 
durch Russland,’ i, 45, 1770, and for drawing Tab, ix, 

Tt may bo well, for several rensons, to give the exact faots as to tho opinions which 
Pallas held at various times respecting tho feral or the truly and aboriginally wild 
character of the so-called wild horse of the Stepper. In 1769 (see * Voyayes do 
Pallas,’ French translation, 1788, vol. i. p, 324) Pallas inclined to the view of tho 
Tarpan being simply a feral race; and he repeated this opinion in 1773 (sce lo, 
vol. v. p.99). But in 1776, in the eleventh fasciolo of his ' Spicilegin Zoologton,’ p. 5, 
he expresses himself to the following effeot ; ‘qui feri in campis Bessmabiois elreaquo 
Tanain et per omnem Tatariam magnam Jn dosortis vagantur giogatin, magna 
quidem partem fugitivis Nomadum equis permiati atque multiplicati; ideoquo vorai- 
colores; aliqui tamen habitu toto a ctcuratis adeo disorepantes ut mrimitiva de stirpa 
Seros esse dubltari vie posset, Conf, de iis qui ad Tanain atque in eremo inter Volgam 
et Jaikum habentur 5S. G. Gmelin {the younger Gmelin], Reisen durch Ruealand, 
vol i. p. 44 8eq., ot Itinerarii nostri, vol. i, p. 211; ot vol. iii, part ii, p, 513." Aco 
also the posthumously (1831) published ‘ Zoographin Rosso-Asintion,’ vol. i, p. 260, 

To these references I would add the ‘Geographische Geschichte,’ i, p, 181, 1778, 
of the zoologist Zimmermann. Writing only two yems after tho appearance of 
Pallas's Memoir just cited, Zimmermann not only entirely accoptod the view given 
above in italics, but 1. 0. p, 204, speaks in not exaggerated terms of Pallas ns ‘dor 
erste aller von mir gekannten Reisenden,’ 

9 The Mongols and Kalmucks, from supovatitions motives, tale great pains to scoura 
various colours for their domestic horses, slecp, and goats, once some of tho vaiioty 
in the feral horses, Seo Pallas, ‘Mongol. Volk,’ i. pp. 117, 178, 179. 
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froin this that no wild stock could be held to oxist on that area, 
Still though we may follow tho highly trustworthy naturalists 
and travellors just mentioned ag to the porsistence of the aboriginal 
horse in a wild state on tho Turanian steppes, wo have yet to 
show that it is probable that it was on those stoppos rathor than 
in any‘other part of the wide aren over which the true wild horse 
once ranged that it becamo reduecd to domestication. And hore 

* again tho Acendian inseriptions come to our assistanco; the horse 
heing called thore (seo the Rev, William Houghton, lL ¢., 1876, 
yp. 3) ‘imira Kur-ra,' ‘the animal from the Kast’, We sce from 
this that theso anciont Taranians claimed, and had thoir claim 
acknowledged, that the taming of the horse was an achiovement 
wrought oub in the eradle of their race, I have sometimes 
thought that the ascription by tho Greoke of this feat to Posoidon 
may be similarly taken to indiento that they had some sort of dim 
conviction that the horse had come to thom from the countries 
beyond the Egean, This, howevor, may be an overstraining of the 
value of such hints, But the history of the horse, whethor dug oul 
of Pile-dwellings and Neolithic inierments, or ont of records such ag 
those in Genosis and Exodus, show that il came comparatively late 
inlo use, as a domostic animal at least, in the regions to the west of 
the Contval Asiatic plains ?, 

Tho fowrth of the domestiented animals, which I have spoken 
of as having in greabl probability had a Central Asiatio ovigin, the 
goat, namoly, has its claims, supported by the vast majority of 
naturalists without any chesitation, Lhe wild Capra aegagrus of 
the Taurus, of tho Caucasus, of the Porsian mountains, and of 
Kirghiz and Tatar dislricts, ‘possibly mingled,’ says Mx, Darwin, 
‘Domesticated Animals and Cultivated Plants, i. p. £05, ‘with 
the allied Indian species, Capra Hudconeri,’ may bo safely taken ag 
tho parent-stock of this animal, The Tibetan and Angoran varieties 
of the goat, by their ivell-doserved roputation, may seam, even in 
those days and under the light thrown on the subject by tho book 
just quoted, to ond some support to Col, Hamilton Smith’s prin- 
ciple’, that whore the largest and most cnorgetic breeds of a race 
oxist, there wo may look for their oviginal habitation. 


1 Seo furthor, Lonormant, 'Premibres Clvilisations,’ tom, 1, p. 322; Allquiat, ‘Dio 
Kulturwortar der Woatfnnlachon Sprachon,’ 1878, p. 93 ‘Speotator,’ April a7, 1878, 
dhique a me citala, 

2 Theo aro Col. Hamilton Smith's views (Nat, Library, ‘Dogs, vol. lic p, 163) olts 
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Tt is thus seen that four out of the twenty-one domesticated 
Mammalia may, with very considerable probability, be supposod 
to have been first domesticated in Central Asia, and though the 
non-cosmopolitanism of the two camels, Camelus bactrianus and 
Camelus dromedarins, venders them less available for my presont 
purpose, that, viz, of pointing out the great changes which man 
has effected in transporting into all parts of the world what 
he found only in some more or less circumscribed portions of it, 
the facts of the’ Central Asiatic origin of the two-humped variety 
or species, and of the South-western Asiatic, or ab least Arabic, 
origin of the one-humped dromedary, bear not a little on the 


whole question. 
I do not omit the dog and the pig} from the list of the animals 


Rev. Wm. Houghton, lc), Spenking of the possible derivation of the greyhound from 
an Asiatic home ‘somewhere to the westward of the great Asiatio mountain obaing 
where the easternmost Bactrian and Peisinn plains commence, and where the steppes 
of the Soythio nations spread towads the noth, Col, Hamilton Smith snys, ‘when 
we look to the present proofs of this conclusion and assume that whae the lagost 
and most energatto breeds of the 1ace exist, there may we look for their original 
habitations, we then find, to the east of the Indus, the very large greyhounds of the 
Deconn, to the west of it the powerful Persian biesd, and to the north of tho Caspinn 
“the great rough greyhound of Tartary and Russia, and thence we may infer thet they 
were canied by the migiating colonies westward acroas the Hellespont, aud by onrlior 
Coltio and Jater Teutonic tribes along the levely of Noi thern Gamany as far as Britain,’ 
It {s ourious that Colonel H, Smith should not in this comexion have mentioned tho 
Thibstan dog, figured by himself, 1. ., with the tan-coloured sujna-orbital stripo, 
common go significatively to this variety and to the Mexican Alco. Hor tho ‘Thibotan 
miastiff has long been known to be one of the Jargost varioties of tha species, and quite 
vecontly (see ‘Times,’ Dea 26, 1879) Mv. Babor, tho consular rosidont at Szouhuen, 
ig reported as writing of them as the Jargest dogs he had ever seon. 

1 That the Cental Asiatic wild boar lends ituolf readily to domostication ta this 
expressed by Pallas, ' Zoographin Rosxo-Asiatlen,’ p, 169: ‘Porcolli clourai as- 
suoscunt faoile of cum domesticis gonerant.’ And Raddo's words (‘Roieon im Stiden von 
Ost-Sibivion,’ 1862, i, 236) are as much or mora to the point, as they apply to adult 
animals; ‘So muss ich gestehon, dasa sie achx filedilchor Natur sind und es mir 
mehrinals passirte mittolalta Wildschweine sich mix bia,auf vier Paden woito nahon 
ausehen,’ If tho so-called ‘ wild’ boar is so tame os to allow this so mony contuilos 
after the Invention of gunpowder, it iz easy to understand that it may have boan much 
more amenable to man’s mfluence thousands of years before that discovery. As rogavds 
the dog, it seems probable that even within the limits of the Continl Asiatic region 
we ave dealing with, two very distinct wild stocks may have farniahed conespouding 
tome ones, The large Indian dog, or Iyroanian dog of the ancients, may very roasen- 

, Sbly be supposed (as suggested by Titzingor) to have been the paront-stook of the 
fhodern Thibetan mastiff, whilst Pallas says that the Kalmuok domestic dog’ is 60 like 
the jackal of the same region that it is impossible not to cousidor them identical, Soo 
‘Spicilegia Zoologion,’ Faso, xi. 
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which thore is good reason, 10 my judgment, for thinking wore 
domesticated in Contral Asia, becanso I do not ihink they were 
domesticated within that area, but because, I cannot deny, that 
ib is probable they were also domosticated elsewhere. But it may 
fairly be suggested that tho art, skill, and craft of domosticating 
these and the other six animals having beon first learnt in Central 
Asia, spread thence; and that thus all or nearly all the acqui- 
sitions which man has made in tho way of domostication, may thus 
owe their origin—if not in the way of actual blood-lincago, yet in 
that of being tho fruits of man’s oxporicnce acquired thero—to tha 
district in question. 

I pass by a natural transition to point ont vory shortly, not the 
enrdinal nocessity of the possession of the shcep, goat, ox, Horse, 
camel, pig, and dog, for food and clothing, for locomotion, and for 
carrying on the processes of the hunting, of the pastoxal and of the 
agricultural life, bub how that necessity has heon unconsciously 
recognised by man in cortain of his carliost institutions, 

Of these sovon mammals, six are now distributed over tho fico 
of the whole habitable world ; but long before this had become the 
case with any one of them, except possibly tho dég, man had oxpressed 
unconsciously, if not quite inarticulately, his recognition of then 
value by using them in one way oy another for one or another of 
his most saevod rights and cerémonies, Tho single Latin word 
‘Suovotaurilin,” denoting a partioular kind of sacrifico of the 
swine, the sheop, and the ox, which is figured on many a (blot 
found in this ag in other countries, and was performed at gront 
crises of Romo's fro, may suff}co as regards tho threo animals 
which speak so plainly to our oyes in those sculptures, ‘Lo Eastern 
and 10 Westorn people it was indifferent (seo Exod. xii, 5, Ps. 1. 9, 
and classionl writers passim) whether sheop or goats wore taken out 
of tho fold for this purpose, As regards tho dog, Livy (xl. 6) tells 
us that in the Puviflention of a Macedonian army the two halves 
of n dog’s body were placed, one on ono side, ono on the other, of 
the road along which the soldiers wore passed, Similarly, wo aro 
told by the Arab Ahmed Thn-Fozlan, who must have witnessed 
tho proceeding with a good deal of repulsion, that a dog: was cul in 
half and put into the ship in which a Norse chief was burnt in tho 
tonth century on the banks of the Volga (sce Anderson, ‘ Proa, 
Scot, Soe, Antiq.,’ May 13, 1872, p. 522); and T have myself 
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taken up, not without some effort in overcoming a cortain re- 
luctance, the bones of a dog who was keeping his mistross faithful 
company in a grave untloubledly of the earliest Neolithic period 


in England, 

As regards the horse, Achilles, fresh from his conversation with 
Xanthus and Balius, tells the Trojans (Il. xxi. 1g2) that, even thoir 
wonted sacrifices of horses will not profit them; the Mongols (see 
Howorth'a ‘Ilistory of tho Mongols, i.'262, 289; and Yule’s 
Mareo Polo,’ i. 268, cit. in loco), the Lusitanians (Livy, Ipit. 49), 
and the Norsemen (see Ibn Fozlan, 1. ¢.), all alike sacrificed horses 
on great occasions, 

T have not found, nor did I expect to find, any account of the 
sacrificing of the camel, either in Semitic or classical literature 5 
if, however, it be 2 sound principle that races as yet unoivilised 
would be likely to sacrifice or otherwise deprive themsclyos upon 
great occasions of the services of thoir oldest and most valued 
domesticated animals’, wo ought to be able to show that the 
Central Asiatic nomads did go by the ‘ships of their deserts,’ And 
I find in Mr. Howorth’s valuable ‘ History of the Mongols,’ i, p. 426, 
the following passage :~— 


“ 1 Sea ‘British Barrowa,' p, 518, 1877 ; ‘ Journal Anthropological Institute,’ Ootaber, 
1875, p. 1n7; Article XVIII, p. 394, 

9 Ags I am speaking of animals domesticated in Contral Acta, I have not montioned 
the ass which, as Dr, Sclater has shown (Proc, Zool, Soo, 1862, p, 164), owns ag its 
parent-stuck the Asinus taewiopus of Abyasinia, tg history gives, howover, an illus- 
tration of the principles enunciated above at least ag sthiking ay those of any of the 
eight Asiatic mammals just apecified, From the references mado to this animal in 
the Pentateush, it would appear to have been domesticated in the vogion thore treated 
of before either horse or camel, though subsequently to tho ox, Pindar's veforoncy to 
it ag used for srorifice by the Uyperboreans (Od, Pyth, x. 1. 52) will bo to porsons who 
will bear in mind its African origin almost as convincing evidence of the gront antl, 
quity of the date of its domestication as its appearance on tho oldost Egyptian monue 
ments of the Fourth Dynasty, Hecatombs, such as Pindar sponks of, avo, numerically, 
figured on one tomb, reproduced for us by Lepsius, That the asa should so carly hayo 
been introduced into Hyperborean regions even by a poct is a little surprising, aon- 
sidering that the horse, which is so much better suited for such climntes, was already 
available thera; but besides being surprising it is algo signifonnt. ‘Tor the snovificial 
and ceremonial use of this animal, sea Orelli's ‘Exouaus ad Taoit, Ilist.’ v. 3, vol, il, 
1848, of bis edition of the great historian, ibique citnta; Deau Stanley's ‘ Jowial 
Churoh,’ i, 96, ibique oitata; «Pindar, od. Dissen and Sohnotdowin,’ scot, H. 1847, 
P. 353, Jbique oitate, For the linguistic. Palaeontology of the name, see Lenormant, 
‘ Origines de Civilisation,’ i, 319, For the use of the animal by the modem Hyper- 
hboreans see Mfiddendorff, ‘ Sibirisohe Reise,’ iv. 2, 2, p. 1322, whore, however, that 
naturalist, albsit reckoning ‘ Pferdekenntniss und Pferdezucht als soinor Spooialitut,’ 
ox one of them, leaves the difficulty above hinted at anexplained, 
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‘Suanang Sotzon now yoos on tv toll a atory which orystallises for us a very ourious 
phase of old Mongol manners, Altan Khalan hada son called Pubot Paidshi. The 
young man diad, and his mother determined to kill roo boys and 100 fonls of camels, 
which wore to be buried with him, and to accompany him as an caus to the other 
would, Sho had killed over forty boys when a tumult arose aniong tho pooplo! 

Here T think I may leave this part of my subject, the sipni- 
ficance of this series of {nets being sufficiently self-evident, Vor 
ag ngninst these soven domesticated munmals which Central Asia 
may with’so much probability claim as boing her gifts to mankind, 
inasmuch as sho cithor herself furnished their puront-stocks, or ab 
any rete furnishod the necessary opportunities for gaining the 
knowledge subsequently used in domesticating similar stocks olse« 
where, what can all the rest of the habitable globo sot cithor as 
vogards cosmopolitanism or as rogards importance ? As regards 
importance the other thirteon aro all bub i insigni ificant; as regards 
cosmopolitanism, universal importation, that is, either for purposes 
of practical utility or ‘animi voluptatisque cousse,’ as Cacsar put 
it, wo can mention bul the African cat and the Afvienn ass, 

I como now to tho consideration of the fuels and views with 
which botanists have supplied us as to the original homes of our 
cultivated plants, Our own inspoction and recolleotion of the 
landseapes of the various countries in which wo havo travelled will 
onablo us to estimate tho greatness of the change, which man’s 
migrations and transportations have effected in tho sphere of all 
his labour under tho sun, And I will begin whet I have to 
say wndor this head by the apparont paradox that tho argumont 
which our cultivated plants furnish us with for detormining the 
locality whence man. issued to ovewpy the world and subdue it, and 
alloy its external appcarance, would, like some other arguments, 
havo appealed with greater foreo to one of the civilisod races of 
antiquity than it doos ab first sight to us, Ib is, herein also like 
somo other arguments, cogent for all that. Lot us stato it, Tifiy 
per cent, of our cultivated plants havo been shown by Do Candolle, 
© éographie Botaniquo,’ pp. 986, 987, and by Tiisée Reolus, ‘ho 
Occan’ (English Trans, ii, chap. 27, 292), following him, to belong: 
to ‘Muropo’ and ‘ Asie soptentrionale ot occidentale,’ that is Lo aay, 
to the Palacartic Rogion of Zoogoography. So far the figures aro 
equal for cultivated plants and for domestic animals, and I do not 
fool it necogsary to dwell upon the differences which the olhor 
proportional numbors show as regards Africa proper and South 
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America. What is of importance, however, to point out, is thal to 
anybody living, not merely before the time of Columbus—whose 
discovery has been anid to have acted upon the Old World much 
as the approximation of a new heavenly body, planet, or other, 
might act upon the whole earth—but before the time, say, of 
Tacitus and Agricola, what Africa and India had given him in the 
way of cultivated plants, would have seemed just as insignificant 
as what, putting the ass and the gallinacean birds out of sight, 
they had given him in the way of domestic animals. IIo might, 
if living in Italy, have said, as did Columella (iii. 9, 5, cit, Iichn, 
P, 423, L.¢.), ‘Curae mortalium obsequentissima est Italia, quae 
paene totius orbis fruges adhibito studio colonorum ferve didicit,’ 
and pointed out beforehand the airy inaccuracy of Goldsmith’s 
apostrophe to that counfity in his ‘Traveller’? Ie might, T am 
inclined to think, with the evidence available to him, have pointed 
out, and correctly, that the middle zone of deciduous trees which 
girdled then, as now, so many of the Italian hills with a belt of 
chestnuts, and much, therefore, of its distinctive character, was due 
to the intercourse of Rome with Pontus and Galatia in pre-Christian 
times. And he might have drawn thence the same conclusions 
which we may, I think, also draw as to the area on the world’s 
surface whence man set forth westward on his career of occupation, 
having, as he had, available for his wants, vegetables, plants, and 
. trees of no Jess value, and of no less prominence in the landscapes, 
than are these of Palaeartic, though not of Italien, origin, viz, 
wheat, barley, rye, oats, spelt, buckwheat, millet (Panicum), peas, 
beans, hemp, ‘flax, cabbage, turnip, plum, walnut, vino, chorry, 
olive, Of tea, coffee, sugar, even of rice, of oranges, and of sovornl 
other of the gifts of the Indian region; or of coffee, or any one of 
the three, or four if we include Musa ensete, now flourishingly 
growing in Sicily, gifts of Africa proper, a man living nt that 
time had as little knowledge as he could havo had of the gills 
to come from the still undiscovered New World, of the potato, 
of maize, of the pineapple, to which his all alien stone pine was to 
lend its name, of the equally incorrectly named artichoke, of the 
tomato, now somewhat variously obtrusive or intrusive in Mediter- 
vanean regions, or of tobacco, or of the prickly pear, or of the 
agave, though of the two latter in reference to what was then, and 
is still, such a large pari of human activities, it can bo snid, as by 


Bane 


. 
PRODUOLD BY MAN. 825 


Admiral Smyth (p. 17 of his ‘Memoir of Sicily and its Islands,’ 1824), 
that thoy ‘form impenctrable palisndes for fortifications, and in the 
plains present vory serious obstructions Lo the operations of cavalry,’ 

My third map, with the distribution of the vino after Schouw, 
should bo compared with my picture from Kaempfor’ 3 ‘Amoonitates 
Tixoticao? ase. iv. p. 711, 1712, of what ho calls, p. 714, the 
Messis dactylifera, tho Anto-harvest of Persia, and speaks of ns boing 
‘lusus magis quam labores’ The disiributional limits of the 
‘frnilfal’ vine and tho ‘fruiting’ dato-palm now, as of yore, overlap 
each other, as was pointed out by Arago in his ‘Mémoire sur 
VEitat Thermométrique du Globe terrestre’ (‘ Gauvres,’ v. 216, ed. 
1858) in Palestine, when from this fact he, with much ingenuity, 
argued that 3300 years have not appreciably altered the climate of 
Palestine, Tor 
‘Jo limite thormometrique on moina do la datte differe irs pou da la limita thor 
momdtriquo on plus de In vigne;’ . 
and, what makes tho argument, especially to those who have 
Kaempfor’s picture of the luxuriant date-harvest: before their oyes, 
entirely and beantifully perfect, ho farther (p. 217, J. ¢.) tells us, 
‘h Abushoor (Bushire) on Porso, dont In tompdéiature moyonno ne sirpasia certaino, 
mont pas 23°, on no peut, suivant Nichuhr, cultivor le vigne quo duns lus foasds ov 
it Vabri do Vrotion dircoto des rayons du soloil.! 
A moro simple, but also 2 moro conclusive proof that the Syrian 
climate has not matorially changed within the historie period 
cannot ho imagined }, 

Thegan this Lecture with details as to the distribution of pines 


1 Tuts atvango to find that Arago could, whon doating with franco, hava swerved go 
fur trom the Lino af evidouse he employed aa to Palosting, a4 to have told the Chaber 
of Deputios (Mobrunry 27, 1836), ‘ Vous soroz pont-6tro dtounds d'ontendro que dang 
Jes onvironsdo Parts, ily a quelques sitoles, il faisait beaucoup pluschoud quanjour? hug, 
vol, ail, 'Quvies, Mélangos, p. 434, But for tho context ono might have heen 
tempted to take the last of the words just quoted as applyingsio the month of Jeb. 
ruary only; and in all gravity the title of chapitva xix, in the memoir alrandy quoted, 
vol, viii, * Giuvres,' vol, v. ' Nat. Soiont’ p. 239, ' Obsorvations prouvant que lancion 
climat ge maintivnt dans uno partio dos Gaules,’ might scom to justify such an intor- 
protation of words spokon under some provocation in debate, And the moro so aa 4 
few payos previously (p. 214) we find Arago 1ecognising the essential decoptivoness 
which must attach ta tune foulo de documents hiatoriques' in tho following words: 
On vomarquora que jo doviai résoudro Jo problémo que jo mo ania poxd sans avaly 
reoous h des chiffios certning, & des observations numériqnos, L’invention des thor. 
mombtves no remonto gubro qu’d Yannéo 1590; on doit mdme njont qu’avant 1700 
ces instrumonts n’éinient ni oxactes ni comparables,’ 
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and firs by, man’s agency; I may fitly closo those details by 
attempting something as regards that of one of the palny tribe, 
For, though Leopold von Bueh was wrong in holding that the two 
natural orders wore altogether mujually exclusive as regards natural 
geographical distribution, as a voyage in the Moditerranean, ox tho 
sight of Martius’ picture of Brakea dulcis (vol, iti. taf, 162) sido by 
side with a true pine in Mexico, teaches us, there can be no doubt 
that Caesar and his countrymen were, speaking generally, right in 
holding the fir and the beech to be as characteristic of Gaul and 
Britain as their repeated allusions and their coins show them to 
have thought the palm was of Palestine and the adjacent countries, 
at least enstward and southward, , 

What then do we know, firstly, as to the original home or 
botanical region to which the date-palm, Phoenia daclylifera, belongs? 
and secondly, what can we surmise as to the particular spot in that 
area in which that tree was first made available as a cultivated 
plant, and subjected to those human influences which three of my 
pictures are intended to illustrate? 

‘As to the first of these questions there is no doubt, and no 
occasion for any very lengthy answer, The region which Griscbach 
names, after its principal constituent element, simply ‘Sahara,’ 
and which stretches over more than ninety degrees of longitude 
from Macaronesia to Multania, from the Canaries, that is, to tho 
Great Desert of Rajputana, and which comprehends not only the 
Sahara strictly so-called, but cis-Saharan Africa also, from the 
longitude (&, 10°) of Tunis eastward, and nob only Old Egypt 
and Arabia, but young ‘ Egypt,’ or Sinde also, is the botanical 
region of the date-palm, Sir Joseph Hooker (‘Morocco and tho 
Great Alas,’ 1879, p. 409) has pointed out that there are many 
Canarian plants which form an exceedingly intoresting group, the 
members of which, though chiefly Egypto-Arabian, are found to 
extend in some instances even into Western India, and he suggests 
that ‘it is not unreasonable to suppose that such have covored 
Afviea in a sub-tropical latitude, and thus reached the Canaries 
under conditions now operating.’ Other plants, therefore, if not 
other trees, may have spread over the same area, whether by man’s 
aid or without it, and may be taken as equally chavactoristic of it, 
even though they may not need so much ‘ water to their feot and 
fixe to their heads,’ It is, per contra, 1 may romark, by a sut's 
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plisnge of water to the head and a noxious quantity of heat to the 
feot that the Intitudinal limits, south and north parallels, of the 
date-palm ave given, Tf, as Dr, Daubeny suggested (* Lecbures on 
Climato,’ 1853, p. 86), wo have, as in cortain truly tropical (and 
continental) countries, heavy falls of vain during that particular 
timo of the year whon the pollen should bo carried to tho pistilli- 
ferons flowor, this Inttor will not be fortilisod (unless by man’s 
interforence), the dioccious character of its flowers putting it thus, 
as it docs also Borussus /labelli, at a govious disadvantage as com~ 
pared with the cocoanut-palm!, Cocos nucifera, whose company they, 
in consequence perhaps of a sonse of their inferiority, appear to 
avoid, 

On the other hand, the requirement of a mean temperature of 
from 70° to 81'5° 1, excludes the date-palm from hearing dates, 
except under specially favourable, and thorefore only locally pre~ 
valent conditions, oked ont by human protection, on tho north 
shoves of tho Mediterrancan?; all tho way from Alexandrotta, 


' Tt is not only the ‘tempeat'y wrath,’ but also tho ‘ battlo's rage,’ which the 
diovoious oliaraoter of the date-paln holps in the work of destruction, ‘ho pletures 
fvom Lopsius’s Rgyptian Denkmiiler which T havo copied for this Lootnre show that 
this was known in tho time of thogo ‘great old houses and fghts fought long ago.’ 
Tistory tolls us that Norman and Saracon (soo Adinival Sinyth's Sicily,’ p. 19, 
Martius, fii, p, 262), Anjou and Arabian gonarals have, each aliko, in defiance 
olthor of tho lottor or of the apirit of thofr profeyseil religion, or of hoth, out down the 
ninlo palmy, and 80 preyonted pro dante tho reproduotion of tha treo with 360 uxex to 
mankind, ‘Cho madurn Arabs, according to Rohlf, ‘Afvikanisoho Rosen,’ Aull, 2, 
1869, p» 70; ott, Ilelm, 1. 0 p. 813, Appear sometimes oven Ia vory severe ailitary 
oportions or dovastations to aparo the palm von whon outting down other fruit broes, 
Rab Abd-ol-Kador apponys to have hed somo trangyresions even as to palmetrecd on 
‘ig conscience to repent of, ‘The solltary palm, the oxistonco of whivk' yon Taor 
reports to ta ona cortain poninaula on tho south shore of the Caspian, enllod in ow 
mapa tho Poninaule of Mojankal, but in his apparontly, ond ourlausly, the Voninaula 
of Potomkin, it, T should think, a solitary avvivor of somo such proceatlings as those 
figurod in my Egyptian plotures, ‘Von Baor himeclf looka upon it ag a survivor of 
companions not destroyad by the art and malice of man, but by local reftigoration, duo 
to the extination of cortain volennaea which were active avon in comparatively reson’ 
times, Vorecunde disdentio, 

* Martina writes on this abject, 1. a. iil, p, 263, as follows : ‘Ineo igituy habuimua 
quae do incremento, quod arbor ils capit in imporio florae per Envepain moridio- 
nalom patonti, dicoremus. Ix quibus intelligi potest omnino ut aasoaéur arto cflicl, 
cogitandwmane nobis esso eam pluros oultarae gradus intra fines quos ocoupavorit 
porourrore, Quine ai ad summum asconderit Mores omittit, fruobuaqua dulcis ct honi 
seporia odit, ob st mane ct arte aovedente feoundotur, otiam somina ad propagandum 
idones gignit; quod fit in Hispanino porto ad mevidiom versus romotissima, in Nioilia, 
in Gracalae promontoriig maxime ad moridiom vorgontibug, ot in inaula Cypro (nimirom 
sub Int, bor, 35° of modio onlore annuo 18° 0, ad 20°0.), In altova zona flovos quidem 
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where it still grows, to Gibraltar, The solitary, and for this as 
for other reasons unfertile, palms which wo still see hore and there 
in the Aegean and along the region of the west and north shores 
of Asia Minor, short of the Black Sea eastward, and which still 
strike us as being something as alien to that landscape as was the 
seadling-pnim at Apollo’s Delian temple to the eyes of the much- 
travelled Ulysses (Odyss. vi. 162), have been planted thero not as 
‘food-plants,’ but ‘animi voluptatisque caussa,’ 

As yegards the particular and single spot in the vast botanical 
region, if particular and single spot there really was, upon the 
longitudinally vast area of which the date-palm was brought under 
that human influence which has since caused it to effloresce into 
so many varieties, very various opinions have been advanced, and I 
propose to add a fresh one to their number. It may appear at first 
sight that such a discussion and such an attempt have in them- 
selves an intrinsic futility. We do not need to rofer to King 
Tubs’s report of his exploratory voyage to the Canaries to learn 
that the date-palm will bear dates even in an oceanic and un- 
inhabited island, and some persons may think that we need only, 
like the wits of Charles’s time, to study ourselves and our son- 
sations to see how the forefathers of the Guanches, when they in 
some post-Juban or post-Augustan period occupied the island, 
would, under the stimulus of hunger alone, come to loarn the art of 
date-culture, even if they had not brought the knowledge of it with 
them, Still, I think, on the doctrine of chances, or, what comes to 
the same thing, the principle ‘Frustrn fi per plura quod flori 
potest per pauciora,’ as well as upon certain conerete arguments 
furnished by the Egyptian monuments on the ono hand, and by 
certain curious but still life-like and trath-like stories on the othor, 


et fructus fort, aod fructuum caro non plane excolitu, quum acerbi sit anporis, fruotifi- 
catio nulla, semina cass: hue pertinet tractus littorum maria Meditorranol in Callin 
meridionali, in Italia, in Sardinia, item rogionls Datmatiae, Inaulne Tontoao, Gracoine= 
que septentrionalis, Cujus zonae terminum septentrionalem posteris fortnaso 41° 20'— 
45° lat bor, In tertia, linea palam durat quidem aub divo, sor florea aut ravos aut 
nullos emittit : immo frondesoit tantum ; oujus zonne torminus septontrionalis tondit 
ut commemaavi, per insulas lious Verbeni sub Int. bor, 46° moadia anni tomporio a 
12° usque ad 13°0, Arbor hic provivere potest, etiam ai hiomis tompories inter- 
dum sub figoria gradum doprimatur duinmedo no nimis (fora nd—3° vel 4° 0.) 
accedat, quo fiigoris etiam mali mediono, offal, aurantii, of myvti oxtingul atquo 
opprimi solent. Superior altitudinia terminus in monte Actnae naquo ad podum 
1400 Vel 1680, teste vivo ol. Philippio, adscondit, 
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which I find in Tforedotus, though other writers have not quoted 
him ad hoe, that it is not unreasonable to suggest yet another site 
for the one whoro man first intermoddled with tho self-proservation 
and tho species-prosorvation of the dato-palm '. 

Knompfer, from whose opinion I dissent with the greatest 
yeluelance when I consider tho thoroughness with which that 
modol traveller availod himself of his opportunitics, and the abund- 
anco of those opportunities themselves, gives us his views as to tho 
place in which the palm in question was first cultivated by man, in 
the following words (p. 714) of his ‘Amocnitates Exoticne,’ Vascio, 
iv, 3, published in 1714: ‘jus patria in Asia quidem, nam Alrieam 
non moremur’ 

Ritter (¢ Evdkunde,’ Theil xiii, p, 771 seqq.) considerably narrows 
this area by selecting the Babylonian Nabatacans in the valloy of 
the Tigris and Euphrates as having been the people who dis- 
covered and first practised the art of improving the date-palm, 
But Professor Rawlinson, in a lotler to mo, gives 'B. 0, 1500, or 
even carlior’ as tho possible dato of a probably carly Babylonian 
cylinder figured with palms in his ‘Anciont Monarchies,’ iii, p. 23, 
and od., and ‘p,c, 883° as tho earliest date for Assyrian figures 
ropresenting palms; whilst the Reyptian Twelfth Dynasty, which 
possessed the tree, carries us back to from 1860 B, 6, to 2200 2.0, 
According Lo Wilkinson antl Bingsch rospectively. 

' To js a Hutte amusing to flnd twonty two pags, a89~311, of Seomann's ‘Popular 
Ulatory of Palma’ dovotod to disonssing tho questions whether tho deto-palin way an 
‘ ondemlo (younino) mombor of tho Canarian Mora,’ and ‘whothor it was indlgonous 
to the Uninry falands’ ‘Lhis book was, however, published in 1856, and thongh 
somothing, and perhaps too much, was evon thon agoribud to * oconsionnl causes? In 
the explaining of anomalios in gougraphical distribution, a good deal hina boon learnt + 
ainco that timo which would havo rondored that dozon of pagos impossible. It is ro- 
markablo that the author did not uso the argunionts supplied him by Dr, Onrl Bolle in 
support of the Atlantio hypothesis, which ainco those days has been duriad ax deoply 
ag tho Atlantio itself was supposed to have beon, Of course another question, not 
raised indoad by De. Scomann, as to whethor the art of nvtificially cultivating tho date 
could havo originnted in what wo now Inow to bo ocoanic falands and aprond thonoo 
oastward is, by the knowledyo wo hove sinco 1849 gained as to ‘Man and Nature? in 
their Indopondont ag woll ay in thoir mutually interacting oporationa, “rondored all 
bué an importinoncs, Wo (seo Darwin, ‘Animals and Plants under Domestiontion,’ 
i, p. 328, and od.) ‘do not hellove that any edible or valuablo plant oxcapt the 
Canary grass has beon dorlved from an oeganio or uninhabited island,’ It is only just 
not ou impossibility thet tho date-patm should hava been so delved; if it had 
beon, this would indeed have beon something more surprising than all tho usefulness 
of tho treo, than all its boauty, aud oven than all tho blundora which havo boon mato 
about it. 
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Unger, ‘Sitzungsberichte k, Akad. Wiss, Wien,’ Bd, xxiii-IUt. i. 
p. 204, 1857, suggested the countries on the onsiern side of the 
Persian Gulf as the centre whence in the very earliest times 
of commerce and international intercourse this plant was carried 
over Arabia, Persia, Hindustan, and North Africa, But he, in a 
later Mempir, published after travel in Byypt, ib. xxxviii, pp. 75, 
104-106, 1859, quotes Delile as averring that, valeaé quantum 
valeat, the Egyptians themselves considered that Arabia Felix was 
the original country of the date-palm; and by twice (Il.cc.) men- 
tioning the fact that Egypt itself is called not only the land of the 
sycamore, but also the land of the palm-tree, he would appear to 
assign the same weight to that tradition which I have felt justified 
in assigning to those embodied in the Accadian Inseriptions. 
Unger himself suggests, though very guardedly, that the date may 
have been imported into Lower from Upper Egypt. Ile is, as such 
a botanist would be sure to be, careful to disclaim any acceptance 
of the cogency which others have assigned to an argument baaed on 
the luxuviance of growth which the tree does attain in the locality 
in question. ‘There is nothing in all this, however, to hinder us 
from supposing that the palm does so flourish there, because in its 
migration from the north southwards it came in the latter place for 
the first time upon the soil best suited to it,’ . 

Martius, on the other hand (1 ¢. iii, 263), uses this very argumont 
for assigning the original site of the date-palm to the southern part 
of Tunis, ‘ Blad el-Dscherid,’ ag he writes the name of the locality, 
h. e, avida terra, ‘falso nuneupata Biledulgerid,’ as he adds, ‘ Beled 
el-Jerid, I may add as named in Johnston’s Royal Atlas in Int, 
'N. 34°, long. S. 10°, ‘Quo loco,’ says Martius}, ‘solidao conspici- 

1 In the snme African connection in Martius's grand bool I find tho two following 
passages, which are in themselves a lecture on the extent to which man has modified 
the landscape of Southern and Northern Africa, both by acclimatistng there plants, 
some useful merely, some beantiful, some both, from ‘regions Cnesar never know," 
China, namely, and America, Tho maize might have been added to tho imporiations 
specified in those quotations, Speaking of the datc-palm Martina saya (p. 264): 
‘In Promontorium Bonae Spel intioduete, nuno per calidiorun regiontun hortos aparen 
et wna aum Solano tuberoso, Tritico rep, colitur.' Speaking of tho North Const and 
the planities Tadschurae, he writes: ‘Palma illio est splendidisstmum deoua sylvarum 
Cutri aurantiorum quae Opuntiis oinguntur’ Tho potato, the orange, and the hedgaa 
of opunting set round them were as little known to ‘all the world’ of the Moditey. 
ranean as the gas, the coal, the glaze of our pottery, and the tea, coffee, and tobacco, 


which, though sold by the Epicier in every English hamlet, and making up, as some 
persons will say, but a Philistine tale, are yet become absolute necessaries of Life even 


* 
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entur palmarum sylyac fanquam in prima patria gualae, Tarun 
frnetus sunt frequentissimi ob sapidissimi.’ 

Professor Robert Tartmann (‘Die Nigritier,’ pp. 116, 117, 1876) 
gives the mosb recent aecount with which I am acquainted of' tho 
datc-palm as cultivated in Africa. Ilis romarks as 10 the oxistenco 
in Afviea of really wild forms of Phoenia, eg. Phocniv spinosa s, 
humitis, the ‘Kjom-kom’ of Sonegal, with small woll-flavoured 
fruits, and the Phoenia reclinala, a very variable form, to set off 
against the Phoenia sylvestris indica which has so often, though not 
correctly, been said to bo botanically indistingnishable from the 
cultivated Phoenix dactylifera, avo specially valuable, Ile insists, 
as I had also done proviously 10 becoming acquainted with his 
views, upon the priority of date, which the Egyptian monuments, 
with date-palms figured upon them, can show us compared with 
tho Assyrian or Babylonian similarly adorned. ‘Tho only argument 
which I can imagine—-I havo not acen or read of its being suggested 
hy any ono elso—to be likely to bo act against this one based upon 
the monuments, is one, partly indeed hased upon ancient Heyptian 
records, but partly also upon storics recorded for us, with every 
indication of their boing true, by Herodotus. It might ran thus, 
Brugach (cit. Unger, 1, 0, 1839, p. 106; ‘Geographio der aller 
Avpypten,’ p. 74) tells us that palm-wino is enumerated in tho 
Fgyptian Tribate-lists as having hoon ono of the articles reccived 
from Babylonia, Tlerodotua, i, 193, informs us that wine was mate 
from datos in Babylonia; and in a couple of passnges, iii, 20, 22, 
he relates what has become, since his time, the very commonplace 


to tho most oultured of mankind, [Sinco writing aa above I havo met with an 
address dolivorod Soplumbor a4, 1879, by the tnvellor Naohtiyal hetore tho Gelman 
Aasoojation for the Advancement of Solonco at Badon-Bacden, In tits Addioss, dos * 
livored in dep ecation of gortajn achoimoes for tho utilisation of cortain parts of the 
Hahaia, Lor Nachtigal insists Uiat whatever other results might acorne fom the 
letting in of the waters of the Mediloriancan upon tho galt mmehes of the district 
roforred to by Martius, as cited in the text above, the ruin of the date oulturo, tho 
most valuable tronsnve of thet region, would probably be one also, Tor ‘tho dnto- 
palm,’ says Ilorr Nachtigal, ‘wants fresh water for ita roots, solar rays for ite 
ovown, and foarvs rain and atmosphorio moisture, It is woll Imown that dale- 
plantations in tho neighbourhood of tho soa produco only sucond-rato frult; and 
thore fa some ground for doubting whothor the regions exposed to the doubtful 
Ponelits of the Mediterranean are really the regions which produce tho best datos 
in the world and thereby have earned the name Beled ol-Dacherid, that is, literally, 
the Land of the Date-palim, Would it not he reshi to ondanger 4 oultivation, the pro 
dnao of which fa counted by millions of monoy, for very uncertain results ?"] 
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oceurrence of a superiorly civilised assailing an inferiorly civilised 
race by means of strong drink. Le tells us how Cambysos sont a 
cask of palm-wine, presumably brought with him from his own 
country, as a present to the Aethiopians, previously called ‘blamelesa’ 
by Iomer. ‘Che Bgyptians, also, according to Ierodotus, ii, 86, 
employed palm-wine (probably, when we comparo this passage wilh 
the others already cited, from Babylonia) in the process of embalm- 
ing. I have set up this argument, but I think I may knock it 
down, and thereby save some of my friends some trouble, by 
observing that in England we ought not to think that because a 
country shows pre-eminent skill in manufacturing raw material, 
that therefore that raw material must even have been grown, not 
to say, originally found growing wild, in that country, Tusol oil, 
for example, a product analogous in its operation to palm-wina, is 
manufactured in this land out of potatoes; but potatoes are not 
thereby shown to have been first cultivated either in Groat Britain — 
or Ireland. 

I gather from Martius that ‘Celsius in Hierobotanico ope1am 
dat ut Palaestinam tanquam veram hujus aiboris patriam esse 
ostendat,’ 

.J, in my turn, venture to advocate the claims of the Nasamones 
who dwelt around the south-eastern extremity of the Syrtis major, 
now known as the Gulf of Sidra (long. EB. 20°), to bo considered as 
the race which first cultivated the palm; and with thom I should 
couple those of the Garamantes of Fezzan, What I hayo to say 
about them is based mainly upon the apparently truthful and 
certainly life-like account which Ierodotus gives of them in three or 
four passages, i. 32 and iv. 172, 182, 183, nono of which Martins 
refers to in his enumeration of profane writerg in contradistinetion 
to the sacred writers who mention date-palms roferred to by Celsius; 
but partly also upon a single passage of Diodorus Siculus, iii, 4. 
We find thus that the Nasamones weye,a numerous and powerful, 
but certainly a very far from civilised people. They combined poly~ 
gamy with polyandry, much as the Massagetae did at the samo 
time, Some of their other practices combine several of the notes 
of a priscan people, such as the veneration of ancestors, and tho 
vegard for justice which has made tho words Zyvollorum jfides 
proverbial; and finally those social feelings which are indicated by 
the words, i, 32, dvdpdv dvvacréwy aaidas SBpiards, and which 
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Nillson! has averred to be eminently characteristic of savages, 
I subjoin tho entive passago, iv. 172°, for several reasons, in the 
original Grock; snd I submit that a peoplo who embodied so much 
of wild life in their social condition, could have learnt Little from 
any of tho nations to the east of them, whether Heyptian, Arabian, 
Assyrian, or Porsian, But as regards their dealing with the date- 
palms, we have this romarkable statoment mado by ITeradotns, iv, 
172 and 186: ‘In the summer they leave their flocks by the sea- 
side, and go up to the district Augila, to got in tho harvest of tho 
date-palms which grow there in great: abundance, and aro of great 
size, all being fruit-bearing,’ Now Ierodotus, and, as he tells 'us, 
i, 193, the Greeks of his time generally, wero acquainted with tho 
bisexual dioecious character of tho palm and tho fig; that the Baby- 
lonians used artificial means for securing the impregnation of 
tho pistilliferous troes ho tells us in loco; and we know that those 
latler were, as they are (sco Kaemplor, 1. ¢, p. 672) still, to bo 
found in Porsia as they are (sce Martius, 1. c. p, 264) still in Reypt 
Some considerable weight, therefore, may fairly be assigned to his 
statement, iv, 172, to the effect that ab Augila (as also probably, 
see iv, 183, in tho country of tho Garamantes) there were nono but 


1+ Early Inhnbitants of Seandinavin, Eng. Tans od, Lubbook, p. 167: ‘Atistooracy 
is strongly dovoloped amongst all auvayo nations. 

4 Ag rogarda tho wlzo of tho Toscan dates, tho dates of tho Curamantes roforrol to 
by Herodotus, iv, 183, ax Hving ton days’ jomnoy from Auglla wostwards, and ag 
having wolvives wapropdpor woddol kardmep Kat bv rofor érépoias, Wo luwe the following 
{nformation from De, Hid. Vogol, oft, Svomarn, Lo, pp. 28g, 2861 ho largest dato of 
Vovuan (which ia aldo tho host) ig a1 Parision Ines and ro iu diamoter, tho smalloat 
yd by 52 Lyon, in his ‘Navrativo of Travels in North Afvion,’ Rat, p. 74, tolls us, 
‘the dates of Sookan in Foszan avo of a quality fur suporior to any produced in the 
north of Afvicn.' Lforodotus, lv. 172: Adoyiolar 88 rovray 7d apds barépys Exovrat 
Naaapaves, lovos tov wodrAbv of 7d O€pas waradrdrovres tm 7H} Oaddooy rd apdpara, 
dyaBalvourt ts Atyira xBpov, draspisBeres robs olvinas' of 82 woddol Kal dygurdapdes 
merpinacs, ndvres tdvres kapmodidpor robs 8 drredéBous inedy Cypatcost, abjvavres rads 
roy #Atov xaradéovar, at erecta éxt ydda tremdagovres alvouar, yuvatkas BE vouloyres 
morrds exew Sxaaros enleowor adelor woredvrar thy pdfs tpdag napardyoig 7G Kat 
Maconyérat, tnedy oxlrove spoorqaowrar ployoyra. aparor 8) yapeorros NavapOvos 
dvbpds vdpos bard thy vbagny vuwrt rh apdry Bd wdvrow dregerdedy rOv Sarrupdyoy 
moyouery Thy 8 de teagrés of pixOp, Bidot SBpow 7d bv exp pepdpevos EE ofxov. 
‘Opuloras 8 Kat parrinh xpéovtat rode, Opvdavar pry rods mapd aglow dvdpas be 
xaoréraus kat dplaraus Aeyopdvous yevdadat, ratrous, tay ropfow dardpevar, Mav. 
redovrat 88 lnt ray mporydraw parréovres rd ohuara, kat Karevgdpevot éxikeraKopéorras 
70.8 dy ty by rf dyer Lvdnmov, robry xpGrat, Mlorior 88 rargotic xpéwvrar det rhs 
xerpds 8:d0F mety, nat adbrds be ris rob érépov mlver dv 52 ye) xeot bypdy pity, of Bt 
ris xopdder onodod AaBdyres Aelxovat, 
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these latter pistilliferous trees, Of course this slatement would 
need supplementation by one which he may very well have supposed 
his readers would take for gianied, to tho offect that the Nasnmones 
(and probably the Garamantes) brought the male flowora from 
distance, carefully selecting those lideraliori quodam vigore ae plentort 
habitu, just as Kaempfor, p. 672, tells us the Persian date-farmors 
did; this being, in fact, pretty nearly the whole of what is required 
in the way of cultivating the date-palm. The palms resorted to, 
at least by the Nasamones, were large; they could not, therefore, 
have been wild date-palms; and being thus proved to be moro or 
less under the care of man, they are, secondly, proved to have beon 
even more under that care and more dependent upon it than culti- 
vated palms elsewhere, inasmuch as the pollen necessary for ferti- 
lising their flowers had to be brought to them from a distance, the 
bridging over of which could only be offected by man’s intervention 
at fixed intervals, My argument, in other words, lies in the faot 
that a tribe, which, being of very priscan habits and customs, 
cannot be supposed to have borrowed much from its more civilised 
neighbours, was, nevertheless, credited in the time of Ierodotuis 
with possessing groves of cultivated and exclusively female dato. 
palms, which bore large and, we may perhaps infer, excellent dates, 
as they still continue to do. 

Wo have furnished to us in modern times a verifiable history 
very closely parallel with that which I here suggest; the Wacis 
guineensis is undoubtedly, as a cultivated plant, an acqnisilion of 
negro minds; and as Hartmann says, 1, ¢. p. 118, this acquisition 
has been made for us by a race which still carries on the practice of 
human sacrifices; and that in sight of European factovios and 
European steamboats, much as the Nasamones, whom I suppose to 
have discovered the cultivation of another palm, carried on their 
polyandry almost within sight of the Egyptian pyramida, ‘Tho 
thing that hath been is the thing that shall be.’ 

The picture before you from Kaempfor's ‘ Amoontintes Exotiona,? 
p. 711, Tab, iii, Faso, iv, 1711, coupled with his comment! upon 
the scene of enjoyment which it represents, and in which the palm. 

* ¢Hi sunt palnicolarum in messe, ub sic loquar, daetylifera Inaus magis quam Inbores, 
‘neutiquam cum nostratium agticolaum infinitis ocoupationibue vomparandi. Hon 
ilfas hic laborum! dum agios effiingimus, aubmamus et rosulonmus; dum oconmus ot 


livamus, runcamus ef refarrimus, . , Secus sontias do ambrostis dapibus Poranvum ot 
Arabum ; hae gratis omnino ef solo almae naturae munore conforantur, 
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treos play so essential a part, may remind us of Linnnous’s often. 
quoted saying, ‘Man dwells naturally within the tropics, and lives 
on the fruit of the palm-tree ; he evists in other parts of tho world, 
and makes shift to feed on corn and flesh? But it may suggest a 
Viitlo more than this, It may enuso us te think sevionsly on the 
question what will bo, not the effect on external nature which man’s 
action will produce, but what will be the offeet which oxternal 
nature will produce upon man, if by somo reerndesconco of a glacial 
period, cither in a geological senso, or in the economic senso, which 
an oxhaustion of our supply of Noaretic as well as Palacarotic coal 
would, in the absence of any substitute, bring about, we should be 
driven southwards, and become tropico~ instend of cosmopolitan, 
What will bo tho offect of tho easy terms upon which lifo can be 
maintained in the tropics upon the species which has hithorto 
noyor developed a lasting civilisntion except under the stimulation 
‘ouris acuens mortalia corda’ of northern latitudes or mountain 
clevation!? IIow will it fare with intellectual culture when and 
whero, not to speak any further of our dato-palm, the cocoanut-palm, 
the banana, the breadfruil, will make exertion go all but superiluous 
for tho dura a stirpe genera who now govern the world? If wo aro 
to guide ourselves ns we peor into the twilight of the future by 
what we can soe going on in the broad Meditorrancan noonday of the 
prosont, tho oxamplo of the idlo Corsican is not allogether on- 
couraging, A Corsican family, wo aro told by their French fellow- 
citizens 4, with a couple of dozen of chestnut-trees, and with a hord 
of gonis which ‘find themselves,’ bo the arent” diseus of all 
botanists, have no aspirations loft to satisfy beyond that of being 
ablo to buy a gun, to tho great disgust of all sportsmon. In 
a matter of prophesying, Sir, the argument from authority and 
authoritics has its legitimate placo, and upon fhe prosent oeension 
it happons to have u very legitimate time®, I have in a work on 
‘Toreditary Genius,’ published in the year 1869, found it stated 
that ‘No Englishman of tho nineloonth contury is purely nomadic? 
and that oven the most s0 among them have also inhorited many 
civilised cravings which aro necessarily starved, and thus entail 

1 Whilnco, ‘Natwal Solection” p. 318; and Bonstotlon, ‘L'hommo du Midi ot 
Vhormine du Nord,’ 1826, pasetm, 

* Tfohn, Lo, p. 346. 


4 [On the evening whon this leolima was delivered tho chair was ocoupled by 
Francis Galton, Esq., YRS. author of a wo1k on Ioroditary Gentw,—Loiron,] 
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personal discomforts and create the required stimulus for their 
gratification, when they are tempted to let themselves lapse into 
savage Corsican sloth, In tho thousands of years which may yet 
intervene between ug and the necessity for a, southward oxodus, 
thesa cravings and uneasinesses will have become more inseparably 
a paré of our nature than even the most optimistically-mindcd 
member of the London School Board ean as yot assert thoy havo 
become. I have not far to look for another authority who will 
assure us that the desire and appetite for intellectual enjoyment 
may become as really a ‘constitutional demand’ as those lowor 
stimuli which in ‘old, unhappy, far-off times’ cnabled man to 
subdue other gregarious animals to his own uses, and, so aided, to 
overrun victoriously the whole globe. Your secretary, Mr, Bates, 
after eleven years of absence from England, to which the world 
owes his charming work the ‘Naturalist on the River Amazon,’ 
_ and after soeing many tribes living in the happy position in which 
a moderate amount of light work will produce for tho simple, 
peaceful, and friendly people all the necessavies of thoir simple lifo 
(L. e, vol. ii. p. 137 of the ‘ Mundurucus’), found yet (p, 416)— 


‘after threo years of renewed experience of England, how incomparably superior ts 
civilised life, where feelings, tastes, and intelleot find abundant nourishment, to the 
spiritual sterility of half-savage existence, even if it were passed in tho garden of 
Eden, What has struck me,’ says Mr, Bates, ‘ powerfully is the immensurably greator 
diversity aud intereat of human charactor and social conditions in a singlo civilised 
nation, than in equatorial South Amerioa, where threo distinat races of man livo toge« 
ther, The auperiority of the blenk north to tropical regions, however, is only in thete 
sooial aspect, for I hold to the opinion that although humanity can reach an advance 
atate of oulture only by battling with the inolomoncios of naturo in high Iattindes, it 
ig undor the equator alono that the perfect race of the futuro will atlain to completo 
feuition of man’s beautiful heritage, the earth |,’ 


* 'V, Baer, who after making himself in his earliest yonrs a princo among biologlsta, 
Veoame in his later years a not inconsiderable geographer, expressed himself in Russian 
so long ago a8 1848 in one of the geographical manuals of the Goographical Sooioty of 
Russix to much the same effect as the two writers above quoted, lis words were 
tvanalated into German no earlier than 1873, and stand as follows in his ‘Studien aus 
dom Geblete der Naturwiszenschaft,’ ‘Theil ii, Hittite i, pp. 45-46 :— 

‘Mit recht propheziet daher aus dieser Produotions-ICraft dey Troponwelt, ein 
geistreicher Botaniker, Herr Meier in Kénigsberg, dass der Monsoh, in dor oivilisteten 
‘Welt rasoh sich mehrend, in die heisae Zone zurtickwandern worde. Jamaten alloin, ao 
gross ungofiihr als das Kdnigreich Sachsen, werde vielleicht 25, ganz gowiss abev 12f 
Mul go viel Menschen erniihren kénnen als Sachacn. Und wio violo, sotzon wir 
Jhinzu, die Waldfltiche Brasiliens| ‘Verkehrt gonug nennt man dicaon Bodon oinon 
juogfriulichen, Er trag nur fiir den Menschen bishor wenig Fruoht, Dagegon hat 
der Haushalt der Natur Jahriausende hindurch in ihm grgenischon Stoff aufye- 


y 
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It is something like an anti-climax to suggest that even when 
man ig in the tropics and is surrounded thera with all tho luscious 
tomptations which the cultivation of those latitudes will give him 
on such easy torms, he will still be beset with certain urgent needs 
in tho way of supplying his bodily wants as woll as his cravings 
for intellectual oxcitement and employments. Vor it is a mistake 
to think that the craving for flesh and even for fatty foods becomes 
at all obsolete in tropical countries, or that man is at all Joss of a 
Nesh-feeder in the regions which aro now at least the selected 
locnlitios of the most typical flesh-feeders, from Carnivora in his own 
elass—through the vortebrale snakes down to Arachnida in the 
Tnvoriebrata—than he is in tho picturesque wilds whero the flesh- 


apoiahert ftir dio Menschon, dio noch kommen gollen, sowie in andern Gegendon frtihor, 
als dio Urdrinde sich bildeto, in ihy Stoinkohlon vorgrabon wurden als mgohemd 
Magazine von Bronnstoff fily cine Zoit, in welchor das vermehrlo Monschengesulilecht 
don Waldwuchs schr boschyiinkt habon wird, Aber dor Monsoh, der aus Europy 
auritokwandort in dio Tlofmath, ans der oy urspriinglich ausgewandort ist, bringt einen 
Gowinn mit, don or untor den Tropen nirgonds erlangt hat, die Zdebo zur Arbeit, die 
Schéltzo der Wissenachast, die Kunste der Industrie und dta Binsteht in die Redixfaisse 
etnes geordneten Staatslebons. Damit kénnte er froilich dio erboitschouon Natur. 
wustiinde der frither dort ausiissigen Vilker oxdriickon, Aber man darf hoflen, dass 
unter dexton arch dio humane Gosinnung immor meh sich feat gosatat habon wird, 
dass dor woiter voryerchrittena Mensch orkonnt, dass or kein Neolt hat, den unont- 
wickelten jingorn Bruder zt unterdriickon, sondern die Verpilichtung, thn schonond 
woltor vic bildon; dass dio Erde otn grosses Waisenhans ist in wolohom dio Hogus 
nannton Wiklon dia gahlveichen Waison sind, Man darf erwarton, dass wntor don 
‘Cropon, wo wonigor Zuit fir dig Production dor Nahmungamittol ovfordert wird, wo 
dio Natur ate on Timon vetfon lest, dio gotstigo Bildung viel allgemetnen werden 
mites aly im Norden, Inder That hat dooh in Mittel-Muropa, toh spreoho nicht 
olnnial von unserem Norden, nur dor kloinale ‘Lhofl dor Bowolmer Muayo gonug, un 
dio goistiyon Anlogon, dio in ihm gschlummern, auszubildon, wilhkvond div bei woiten: 
gréasove Anzahl das gauzo Jahe hindwoh bosehiiftigt ist, don Nahrungastoft zu ho: 
reiten. Wie viel michr Musso hat schon die arbeltoudo Klasse in Italien 1 Auch hag 
pio nicht anfgehtrt, an Kamat und Wissensohaft sich zu oryitaen, wn wird dafie von 
uns Novdtiindorn mit Unreohit, who ich glaubo, trtige gonaunt, He opu scheint mir 
also fir die Geschichte der Mensohhett, wenn wir sic in grossen Umvissen itherblicken, die 
hohe Schule, wo ste cur Arbeit gezwungen warde und geistiga Beschiftigung Ueben lerute, 
Méohton unsro Nachkommen dor gosten und goosten Generation, wenn sie im ilppigen 
Coylon oder in dor ewig gleichniissigen Lemperatur dor Stidsce-Inseln im Schatten dev 
Palmen tiber dio Schioksalo dor Menschhoit nachdonken, anerkonnen, dasa wir die 
Achulzeit im Norden nicht gehlecht verwendeten, sondern geistiya Gaben auf’ sta vererbt 
haben, dtaunter den Tropen nicht gedcihen konnten, denn noch jezt let der Naturmenseh 
dort in surgenloser Kindhoit, Muohten sic, woun sie wissonschattlioho Reigon in don 
Norden unternchmon um don Sehneo mit olgenen Augon zu orblickon, mit donkbaror 
Achtung aufdio Ruinon unsorer Sobul- und Arboitshiiuson gohen,? 

My. Uerhert Spencer speaks to the sno oflvct in hig * Prinolplos of Biology,’ vl, if, 


PP. 502-3, 
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furnishing Cheviot sheep are so abundantly forthcoming as to enter 
even into the landscape, It were a still greater and movro sorions 
mistake if any one were to compare, for succulence or eapidity, the 
flesh-food as yet procurable in the tropics with that which we have 
furnished us in every well-ordered house, and eyen hostel, in the 
United Kingdom of the chilly and rainy isles. 

The subject is not altogether romantic, as I have already 
acknowledged; there is the more reason therefore for putting its 
practical side prominently forward, and thereby, as wo may hope, 
doing something, however humble, for the bettering of man’s 
estate, That it is not altogether visionary to hope for some im- 
provement in this direction, or to strive to make acquisitions in the 
way of domestication under a tropical of the samo kind as thoso 
“which our forefathers made under a Central Asiatic sun, the follow- 
ing utterance of the late Dr. J, E. Gray, of the British Musoum, 
an authority untainted with enthusiasm, may be taken as showing, 
Speaking at the 1864 (Bath) Meeting of the British Association 
(see Report of Address, p. 83, in Transactions of Sections) of our 
at present available domestic animals, Dr. Gray said :— 


‘An attentive study of the liat, and of the peouliaritica of tho animals composing it, 
.induces me to believe that, in attempting to introduco new domestic animals into 
some of our colonies, it would be desirable not to confine ourselves to the Huropean 
preeds, but to ascertain whether some of the domestic races of Asia ov Afton might 
not be botter adapted to the climate and other conditions of the colony, although for 
rensons, to which I have before advorted, it would neither be worth tho trouble, nor 
consiatont with good policy, to attempt their introduction here, 

‘There is ovidently ample room for such experiments, which might bo adyantagaously 
made, for instance, in the colonics of the const of Afticn, whero ow horge, avs, oxen, 
sheep, and goats, and even dogs, have greatly degenorated, whore tho horde and tho 
ass live only for a brief period, whore tho flosh of tho ox and sheep ia desayibed ag bad 
and rare, and the flesh of the goat, which is more common, ia gaid to ba taatulogs and 
stringy. The pig alone, of all our domestic animals, seems to bear tho chango with 
equanimity: and tho produce of the ‘milch pig’ fs ofton soll to passongora of the 
anil packets, and the ships on the stations, as the milk of tho cow, or oven tho gont, 
ig rarely to be obtained, Unfortunately both the white and the black inhabitants aro 
merely sojourners in the land, and do not seem to possess sullclont energy or in- 
olination to make the experiment themselves,’ 


_ ‘There is a more serious aspect or rathor prospeot of our future 
velation to the animal world, In this realm of activity, ag in somo 
others, we have of Iate been very rapidly extonding our responsi- 
bilities, A man needs nob to have spent years in tho Malay 
Archipelago as Mr, Wallace has done, nor in the very different 


PRODUCED BY MAN, 839 


surroundings of Siborta as Middendorff has done, nov, Sir, in those 
of South Africa, to be convinced that the numbers of domesticated 
animals, I do not say of species of domesticated animals, will 
assuredly, and at no such very distant period, gain a relative mag- 
nitude of which our forefathers, who so patiently won them for us 
from savagery, could have had no coneoption, And that earlier 
than the attainmont of this relative prepondorance, the domestic 
animals on this world’s surface will bo nearly the only lnvgo land 
animals left upon it, and that the wild ones will be but pigmy 
vermin, ‘winzige Ungeziefer’ in. Middendorfl’s words, or, at least, 
less noble animals, is equally evident. Tor example, we can sce as 
regards tho lion, the king of heasts, that the breach-londing rifle is 
now rapidly completing what the smooth-bore, with flint and stcel, 
began ; for whereas he logos his life by his boldness in coming out 
into the open, we havo in ono part of tho Old World tho tigor, and 
in anothor the hyaena, substituted for him, a chango in noithor caso 
much or at all for the better. 

T have no reason for doubting that in these days we all consciously 
atrivo to act up to what has been spokon of, though not wholly cor- 
rectly, as ‘the new commandment of the ninoteonth century,’ 
‘Thou shalt not bo eruel ;’ and T sincorely trust, that as regarda all 
animals, domestic and wild, whether in the fields or in tho stroots 
and shambles, whether in tho woods or within walls, this command- 
ment may, like some othors, attain grentor oxtonsion in practice, 
ag ils many-sided applicability becomes moro and moro manifest, 
But I think that, even without our intending it, the oxtension of 
domestication has increased tho sum total of lower animal happiness, 
A South Afvican travellor, Sir, whoso authority you will not repu- 
diato, and we shall not evon question, has told us (Galton, 
‘Domestication of Animals,’ Lrans, Ethnog. Soc. iii, N.S, 1865, p, 
122), from his own obgervation of tho still very really wild life of 
those regions, that it is not after all such unmixcd happiness as 
persons might think, who havo never crouched by night by the 
side of pools in that thirsty land, and watched how nightly drink. 
ing, even of wator, may lead to much misery. ‘The life of all 
beasts,’ snys that writer, ‘in their wild state, is an execedingly 
anxious one. I'rom my own recollection, I believe that overy 
antoclope in South African has to run for ils life every one or iwo 
days upon an average, and that ho staris or gallops under tho 
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influence of a false alarm many times in the day.” Surely whatever 
the biped, who can foresee and ponderate, may think of the lot and 
the future of the domestic Ruminants, thoir lot, to themsolves, as 
they are not troubled with anticipations, totals up an aggregato of 
comfort and even of enjoymont far exceoding that which the majority 
of wild graminivorous oveatures of similar bulk evor obtain, A 
flock of well-fed Cheviots, on 8 snowy moor, in all their hornless~ 
ness and helplessness ns against violence, shows tho traveller that. 
he is in a country whence wolves have entirely disappeared ; would 
their lot be happier if they were exposed not merely to the winds  . 
and sleets of Northumbria, but also to the attacks of wolves to 
which even in France and Germany they would he liable? 

We need not, however, travel in South Africa, as you have 
done, to prove the point that dog-fights and bull-fights, cockpits 
and shambles notwithstanding, domestication hag, on the whole, 
inereased the sum of the happiness of the lower animals, Let us 
by an easy effort of imagination figure to ourselves what would 
become of the flocks and herds of sheep and oxen, ‘oven very much 
cattle” which ave now living with as large a share of onjoyments 
as, and a very much larger sharo of leisure at least than many of 
their masters, if thse masters were one and all to be swopt away 
by some epidemic, Suppose, as Dr, Roberts in his memoir on 
‘Spontaneous Generation’ (p. 39) has suggested, thet the ferment 
which produces some one or other of our worso forms of infectious 
disease should ‘ sport,’ as it is playfully styled, or vary, ag a penck 
may sport or vary into a nectarine; and then suppose that tho in- 
eveased malignity and infectiousness with which it might thug 
become endowed, should as entirely destroy our own species within 
these Islands, as of late years disonso has been known to entirely 
depopulate certain Polynesian islets, or as some analogously-do- 
veloped disease may be supposed to have exterminated tho horso in 
South America within recent geological periolls. There can bo 
very little doubt in the mind of anybody who has much experience 
of the power of combination for mischief which dogs enn, indepon- 
dently of men, develope, even in a civilised and thickly populated 
country, that in a few days after our disappearance they would be 
masters of the country. The mere desire for blood which is so 
eminently characteristic of the musteline carnivores would very 
shortly and certainly show itself again in our old servants in their 
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Saturnatia; and in a very short time {he entive race of sheep, ex- 
copt in a fow, mountain districts, would have been as wastefully 
slanghtored for their blood and fat as flocks and hords have heon 
and still are slaughtered by us in Australia or South Amorica, Oxon 
would hold out a little longer than sheep, and pigs, I incline to 
think, longer than cither, But that a great diminution of the sum 
total of brute enjoyment, and, if such a thing thoro be, of brate 
happiness also, would take place ator wo had disappeared, I think 
needs no demonstration, especially to anybody who, without any 
exporience of any canine mutiny, has ever studiod the phenomena 
of a dog-show or listened at night to the opera which its denizens 
perform, 'The various xaces which, without oxactly being do- 
mesticated, stand yol on tho borderland separating wild from 
domesticated lifo, would also very shortly and very sharply have 
brought home to them the fact of their boing more dependent on 
man than perhaps either thoy or wo have ontircly recognisod, 
Rabbits and haves, pheasants and partridges, if thoy had reason, 
would reasonably regret the times when they viewed, with some- 
thing perhaps of disgust, the slouching form of the gamekeoper 
with his double-barreled shot-gun porambulating the ridings in the 
woods and skirting their sunny boundaries. Cats and wensels 
would with little less delay than the dogs mako the life of quad- 
rnpeds jusb specified as misorable as that of tho sheop and ox had 
aready been mado; and would, after the lapse of a year or lio, 
with the aid of hawks and corvidas of sovoral kinds, greatly thin 
their numbers. ‘Tho river ambankments on tho lower Thames, 
lastly, which excited the admiration of Sir Christophor Wron, and 
were roferred by him to tho time of tho Romans, and also thoso 
on many other rivers, having no ong to repair any of the breaches 
which floods would mako in thom, would before very long allow a 
vory large acrenge of land to become swamp, marsh, and lagune 5 
not only thus, on tho one hand, depriving: many species of animals 
of their moans of subsistence, but also on the other introducing pre~ 
datory birds, such ag gulls, and accclerating the disappearance of 
many othors which really hold their own in such noighbourhoods 
aven now only by man’s protection and thanks to hig presence, 
The purview of this propheey extends no furthor than the pro- 
cinets of the British Islands; in continental countries organic 
nature would more complotely resort to tho condition ib was in 
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before it began to be modified by man’s interferonco; tho Regnum 
Hominis would not be succeeded by the Regnum Canum familiarium, 
but by that of Conum duporum ; and generally the larger ferac naturae, 
both those which eat others and those which are eaten by others, 
would resume an importance even in the landscape which their 
extirpation within our four seas has rendered an impossibility for 
all future time short of the time when the Channel will once again 
become dry land, : 

In concluding a Lecture tho title of which might serve for the 

often-to-be-repeated title of many successive and closely printod 

“volumes, let me take as a text the following words from Victor 
Hehn’s book (*Kulturpflanzen und Hausthiere,’ 3rd edition, 1877 ; 
Berlin ; p. 435), to which I owe more even than I have expressed 
‘Was die moderne Welt von der alten uwnterscheidet ist Natur- 
wissenschaft, Technik und Naturalékonomic ’—what makes tho 
modern world to differ from the old is natural science, command of 
apparatus, and political economy, As regards this last differential 
peculiarity, I have to remark that Horr Victor Hehn’s last edition 
bears the date of 1877, and that, consequently, he cannot have had 
colonial tariffs either of Melbourne or of Canada before his eyes; 
nor, though living in Berlin, could he have heard the words uttored 
there only ten days ago, though they wore in an authoritative voico 
(see ‘Times,’ May and); nor, finally, could he have been prosent 
at a meeting altended in Paris by the representatives of no less 
than fifty-eight Chambers of Commerce on tho very day bofore, 
the first, that is, not of April, but of May in this vory year of 
grace 1879, Otherwise I cannot but think that Horr Hohn would 
not have said the political economy of tho present, either as put out 
in words, or as carried out in practice, was so very different from 
that of ancient times. To any ono at all thick of sight or hard of 
hearing the proportions of any such differonce are wholly inappre- 
ciable, I turned to what was ono of the favourite studies of my 
youth, my Aristophanes, and I find Dicaeopolis, to adapting whose 

4 Acharn, 33-36 -— 
: tov 8 éudy Sijpov noday, 

4s odSendsnor’ efrev, dvOpanas aplor, 

GAN’ abrds Epepe nya xd mplov dnfy, 

Cato and Varro appear, according to the passage given In Iehn, Pp. 428, to have boon 


similarly in the dark, the first of these averving, 2, 5, in words very nearly reproduofng 
that of Dieaeopolis, ‘Patrom familias yendacem non emacom esse oportet,’ whilst tho 
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name Prince Bismarck would, I apprebend, as litle object as it 
would seom he does to adopting his principles, sighing for the 
timo when he would get back to his farm, tho articles consumed 
in which nat least wore ‘ resetved for native industry, ‘Iho amount 
of differenco between theso views and those of tho statesman just 
mentioned, or those of M. Ponyer-Quortier, or of another country. 
man of MM. Quesnay, Turgot, and Chovalier who is reported in 
the samo ‘Times’ of Friday, May 2nd, no time having been lost 
in giving these valuable views to the world, to have averred 
that an increase in the imports denoted the impovorishment of a 
country, I must, as did Captain Lemuel Gulliver under some. 
what similar cireumstances in Laputa, profess mysclf to be ‘not 
skilful enough to comprehend,’ What is shown seems to mo 
to be that in modern not less than in anciont times men will 
run their heads against the multiplication table, and that for the 
passing moment, ab least, it is not always the hoads which come 
off sccond best in the encounter. 

Of the second differonce betwoon tho old world and tho new 
which our command of methods and means, onr recognition of the 
futility of attompting entorprises with a manus nuda and an intel. 
lectus sibi permissus, has ercated, tho gas, glass, and conl around us 
in this room speak, and I need not, 

As rogarils the third great point of contrast upon which [ferry 
Hehn insists, that of natural seienco, wo are all probably at one 
with him, Our agreoment may bo illustrated by contrasting the 
different fretors which two posts, ench an artisé capable of taking a 
wido view with duo perspective and proportion of the aum of man’s 
activities, have in ancient and modern timos respectively onu~ 
moerated as making up that sum. When Juvenal specifies what he 
means by ‘ Quidquid agunt homines,’ the comprehensive title of 
his satires, ho enumorates nothing—because, I suppose, ho considered 
all olse beneath the dignity of a poot—but 

*Votum, timor, ire, voluptas, 
Gaudin, disoursua'— 
large enough mattors, but impondorables all of them, Contrast 
these items,—I purposely speak in Philistine phraseology—with 


. 
lattor enjoined, 1. 22. 1, in words which the Chambers of Commeroo aforosald re-ochoed 
in dhoir modified Reman tonguo, ‘Quac nasoi in fundo ao fori a domesticis poterant, 
corm ne quid ematur,’ ; 
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those which our presont Poct-Laureate enumerates in epoxegesia of 
the ‘march of mind;’ thero we have tho line, 


"In tho steamship, in the railway, in the thoughts that shake mankind,’ 


—ponderables and imponderables severally holding their duc 
mutual proportion, And from this line I can pass in this placa by 
a natural and locally suggested transition to what I believe to be 
as large a difference between tho ancient and modern world as 
either of the two last touched upon, The whole of the old world, 
of tho orbis veteribus notus, of aéoa 4 olxoundvy, was but a small 
fragment as measured by the geographer when compared with the 
world dealt with by our emigration agents and Custom-honse officers. 
The discovery of America has been said to have exercised much the 
sort of influence upon the old world, socially and politically, that 
the approximation {0 our globe of some new planet would oxercise 
astronomically; and since those ‘spacious times of great Wlizabeth’ 
China, Japan, Australia, and Polynesia have each entored into tho 
circle of influences acting upon and acted on by the world as 
known to the classical writers, In spealing of any district beyond 
those in relation with the valleys of the Euphrates, the Danube, 
the Rhine, the Rhone, and the shores of the Meditorrancan 
and Black Sea, the ancients would but say in really pathetic 
antithesis : 
‘Longa procul longis vin dividit invin tomis’ 

The Brindisi mail brings every manager of 2 museum, 28 well as 
every secretary for the colonies, into weekly relation with ‘repions 
Caesar never knew,’ by agencies of which he never dreamt and of 
which in our own times the greatest perhaps of his snecessors, 
fortunately for us, as he is reported to have remarked in Plymouth 
Sound, never learnt to avail himself, And it is in roferonce to thu 
all-pervading intercommunieation which tho application of steam 
to navigation has réndered possible that I wish to uitor two con- 
cluding sentences, not respecting the vast contrast which ib has aot 
up between the present and all preceding conturies, but. respecting 
the contrast which it will shortly have erented betweon the presont 
and all future times. Bofore this application had established high- 
ways on the ocean and invented machinery which, 


‘Spurning sails and scorning oars, 
Keops faith with time on distant shores,’ 
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it wag possible on many an occanio island to recover links which 
had fallen out of the chain of evidence as to the origin of species 
which tho older and larger continonts of dry land had furnished ; it 
was possible also to elucidate tho origin, humblo and lowly enough, 
of our own civilisation by what we could seo, and not less by what 
wo might fail to discover, in the inchonte civilisations, in similar 
localities, of somi-savago men, ‘The lines of intorcommunication 
botween the most distant parts of our globe, which the navigator 
with, in his own language, ‘a stcam-ongine under his font,’ is duily 
weaving into a more and more nearly all-encompassing web, will 
very shortly have introduced so much of the most recent results of 
our modern civilisation into what wore but lately the most secluded 
of localitios ag to rob them of that value and interest for the pur- 
suors of the knowledge specified, which they up to a few years ago 
so eminently possessed, 

These few years—for they will be but few—to come, have a great 
responsibility put upon them in tho way of preserving those porish- 
able and destructible links in the history of tho past, which may be 
mado ineandescont and luminous for the advancement of knowledge, 
and to some not inconsiderable extont for the benefiting of man’s 
estate, 

In this work tho Society, which has honoured me by inviting mo 
to addyess them this evening, has borne a distinguished part in the 
past, and I cannot doubt, but, on the contrary, have many reasons 
for belioving, that it will bear an increasingly important one in tho 
future, 


XLII. 
BIOLOGICAL TRAINING AND STUDIES, 


AN ADDRESS DELIVURED TO TIE BIOLOGICAL SECTION OF THD 
BRITISH ASSOCIATION FOR TIE ADVANCEMENT OF SOIENOL. 


Amonest the duties of a President of a Section the delivery of 
an Addiess has in these latter days somehow come to be reckoned ; 
and that I may interpose myself for but as short a time as possible 
between your attention and the papers announced to you for read~ 
ing upon your list, T will begin what I have to say without any 
further preface, 

I wish first to make a few observations as to the kind of prepara- 
tion which is indispensable, as it seems to me, as a preliminary to 
an adequate and intelligent comprehension of tho problems of 
biology; ox, in other words, to an adequate and intelligent com- 
prehension of the discussions which will take placo in this room 
and in the two other rooms which will bo assigned to, and occupied 
by, the depaitment of Ethnology and Anthropology, and that of 
Physiology pure and proper, with Anatomy. 

Having made these observations, I proposo, in the second placa, 
to enumeiate the subjects which appear likely to oceupy prominent 
places in our forthcoming discussions; and thirdly, I will, if your 
patience allows me, conclude with some remarks as to certain of 
the benefits which may be expected, as having beon constantly 
observed to flow from # due and full devotion to biological study. 

In the first place, then, I wish to say that though the probloms 
of biology have much of what is called goneral interest (that is to 
say, of interest: for all persons) attaching to them,—as, indead; how 
could they fail to have, including as they do the natural history of 
our own and of all other species of living organisms, whethor 
animal or vegetable?—some special proparation must be gone 
through if that general interest is to be thoroughly and intolli- 
gently giatified. I would compare tho realm of biology to a vast 
landscape in a cultivated country of which oxtensive yiows may be 
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obiained from an eminence, but for the full and thorough appre- 
ciation of which it is necessary that the gazor should himsolf have 
cultivated some portion, howover small, of the expanse at his feet. 
It is, of course, a matter of regict to think that persons can be 
found who look upon an actual landscape without any thought or 
knowledgo ag to how the various factors which make up its com- 
plex beauty have come to co-operate, how the hand of man is recog- 
nisablo here, how the dip of the strata is visiblo there, and how 
thoir alternation is detectable in another place as the potent agoney 
in giving its distinolive features ; but I take it that real and per- 
manent, however imperfect, pleasure may be diawn from the con- 
templation of scenery by persons who are ignorant of all these 
things. I do not think this is the caso when we here deal with 
coup dail viows of biology. ‘The amount of the special knowledgo, 
the oxtent of the special training need not necessarily be great; 
but some such special knowledge and training thore must he if the 
probloms and argumentations familiar to the professed biologist are 
to be understood and grasped by persons whose whole lives are not 
devoted 10 the subject, so as to form for them acquisitions of real 
and vital knowledge, 

The microscope has done vory much (indeed I may say it has 
donc almost all that is necessary) for enabling all persons to obtain 
the necessary minimum of practical and porsonal acquaintance with 
tho arrangemonts of tho natural world of which I am speaking, 
Tho glass trough used in Edinburgh, the invention of John Good- 
sit, whogo gonius showed itsoll, us gonius often docs show itself, in 
simple invontions, can bo made into a miniature aquarium (I pur- 
posely use a word which culls up the idea of an indoois apparulus, 
wishing thereby to show how the means I recommend aro within 
the roach of all porgsons); and in it, lying as it doos horizontally 
and underlain as it is by a condonsor, animal and vegetable or- 
ganisms can be obsorved ab any and at all hours, and continuously, 
and with tolerably high magnifying-powers even whilst undisturbed, 
Thus is gained an admirable field for the self-discipline in question, 
The microscope which should be used by preference for exploring 
and watching such an aquarium should be such a one as is figured 
in Quekett’s work on the Microscope (p. 58, fig. 36), a8 consisting 
of a stom with a stout steadying base, and of a horizontal arm 
some 9 inches long, which can enrry indifforontly simplo lenses or a 
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compound body. I think of the two it is bottor that tho aquarium 
should be horizontal rather than the microscope; and those who 
think with me in this matter can novertheless combino for them~- 
solves the advantages of the horizontal position of tho instrument 
with those of the horizontal position of the objects observed by 
modifying the eyepiece in the way figured by Quokott (p. 381, 
fig. 266). It wonld be a long task to enumerate fully all the 
scientific lessons which may be gathered, first, and all the oduca~ 
tional agencies, secondly, which may be set and kept in move- 
ment by a person who possesses himself of this simple apparatus, 
The mutual interdependonce of the animal and vegetable kingdoms, 
their solidarité as the French have called it, and as the Germans 
have called it too, copying herein the French, is one of the first 
lessons the observer has foreed upon him; the influenco of 
physical and chemical agencies upon the growth and development 
of living beings he soon finds strikingly illustrated ; the mysterious 
process of development itself is readily observable in the oggs of 
the common water-snails and in those of freshwater fish, so that 
the way in which the various organs and systems of organs are 
chiselled out, built up, and finally packed together and stratified 
can be taken note of in these yet transparent representatives of 
these great sub-kingdoms which all the while are undisturbed and 
at peace: and all these points of Jarge intorest are but a fow of 
many which these small means will enable any one to master lor 
himself in the concrete actuality, and thoroughly. The necessity 
for carefulness and truthfulness in recording what is seon, tho 
necessity for keeping in such records what one observes quite dis- 
tinct from what one infers, the necessity for patience and punotu. 
ality, ave lessons which, from having a moral fretor as well as a 
scientific one in their composition, I may specify as belonging 
to the educational lessons which may be gathered from such, a 
course of study, 

I have been speaking of the microscope as an instrument of 
education, and I wish before leaving the subject to utter one onution 
as to its use when this particular object of education is in viow. 
If a subject is to act educationally, it must be understood 
thoroughly; and if a subject is to be understood thoroughly, it 
must form one segment or streich in a continuous chain of known 
facts. *Apxréov dnd rv yvapluor, said ono of the greatost of 
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educators; you must start from some previously existing basis of 
knowledge, and keep your communications with it uninterrupted if 
your knowledge is not to bo unreal, And my concrete application 
of these genoralitios is contained in the advico that no sudden jump 
be made from observations carried on with tho naked eye to ob- 
servations carried on with the highest powers of the microscope. 
I am speaking of the course to bo pursued by beginners, and 
beginnors we all were once; and if our places aro to be filled (and 
filled they will be) by bettor mon, as we hopd, than ourselves, they 
will have to bo filled, we also hope, by men who have yet to beeome 
beginners. It is in their interest I have beon speaking ; and I say 
that 2 beginner does not ordinarily get an intelligent conception of 
the revelations of the microscope except in Bagon’s words, dseen= 
dendo continenter et gradatim, by progrossing gradually from ob- 
servations with tho naked eye through obsorvations dependent upon 
dissecting-lenses, doublets by preference, and the lower powers of 
the compound microscope, up to observations to bo made with the 
higher and highest magnifying-powors, Unloss ho ascends by 
gradations from organs and systems to structures and tissues and 
cells, his wonder snd admiration at the results of the ultimate 
microscope analysis, of what ho had but a moment before knowledge 
of only in tho concrote and by tho naked oye, is likely to be but 
unintelligont. 

Thoro avo threo other agencios which can bo set into netivity 
with nearly as little trouble and difficulty as tho simplo apparatus 
of which I have just been speaking, and which will, like it, secwo 
for us the necessary preliminary disvipline or ‘ Propdieudih? for tho 
yetional comprehension of Biology. '‘Theso are Local Museums, 
Loeal Field Clubs, and Leal Natural Tlistories. Local authoritios, 
persons of local influence, should engage and interest themselves in 
the starting into life of tho two former of thoso agencies; and if 
somo such porson as Gilbors White could be found in each county 
to write the Natural Ifislory of its Selborno, I know not at what 
cost it would not be woll to retain his services, As the world is 
governed, upon cach particular area of its surface thore is to bo 
found a certain percontage of the population occupying it who have 
special calls for particular lines of study, It is the interest of cach 
country to have such means and such institutions in being as will 
rondor it possible to detect the oxistonce of persone gifted with such 
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special vocations, to give the talent thus entrusted to thom fair 
scope for development, and to ronder smaller the risk of thoir dying 
mute and inglorious. A young man who is possessed of a talont, 
for Natural Science and Physical Inquiry genorally, may have tho 
knowledgo of this predisposition made known to himself and to 
others, for the fivst time, by his introduction to a well-nrranged 
Local Museum. In such an institution, cithor all at onee, or 
gradually, the conviction may spring up within him that the in- 
vestigation of physical problems is the lino of investigation 1o 
which ho should be content 10 devote himsolf, relinquishing tho 
pmsuit of other things; and then, if the museum in question is 
really a well-arranged one, a recruit, may be theroby won for tho 
growing army of physical investigators, and one moro man saved 
from the misery of finding, when ho has been taken into some othor 
cavear, that he has, somehow or other, mistaken his profession, and 
made of his carecr one life-long mistake, 

Heie comes the question, What is a well-arranged museum ? 
The answer is, a well-arranged museum, for the particular purposo 
of which we are speaking, is one in which the natural objects which 
belong to the locality, and which havo already struck upon the oye 
of such a person as fhe one contemplated, are clearly explained in a 
well-arranged catalogue. The curiosity which is the mothor of 
science is not awakened for the firs time in tho museum, but out 
of doors, in the wood, by the side of tho brook, on tho hillside, by 
searped cliff and quarried stone; it is the function of the musoum, 
by rendering possible the intcllectual pleasure, which grows oul of 
the surprise with which a novico first notes the working of his 
faculty of inspiration, to prevent this curiosily from dogonerating 
into the mere woodman’s craft of the gamekecpor, or tho yough 
empiricism of the farmer. The first stop to be taken in a course of 
natural instruction is the providing of means whereby the fraulties 
of observation and of verification may be called into activity; and 
the first exercise the student should bo sob down to is that of recop- 
nising, in the actual thing itself, the various propertics and peen- 
liarities which some good book or some goo catalopne tolls him 
are observable in it, This is the first step, and, as in some othor 
matters, ce n'est que la premier pas qui code, And it nocd not cost 
much, There is a name familiar to Section D, and, indeed, not 
likely for a long while to be forgolion by mombors of tho Brilish 
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Association gonerally, extrinsic means as well as the intrinsic merits 
of the woll-loved man conspiring to keep his memory fiesh among 
us, and the bearer of that namo, Edward Forbes, lias left it as his 
opinion that ‘It is to the development of the provincial musoums 
that, I believe, wo must in futuro look for the extension of intel- 
leclual pursuits throughout the land’ (Lecture ‘On the Bduea- 
tional Uses of Musoums,’ delivered at the Musoum of Practical 
Geology and published in 1863. Cited by 'Poynbes, ‘Tints on the 
Formation of Local Museums,’ 1863, p. 46.) With the words of 
Edward Forbes I might do well to end what I have to say, but 
T should like to say a word as to the policy of confining the contents 
of a local museum to the natural-history specimens of the particular 
locality. No doubt tho first thing to be done is the collection of 
tho local specimens, and this alike in the interest of the potential 
Caviors and ugh Millers who may be born in the district, and in 
tho interest of tho man of science who may visit the place whon on 
his travels, But so long as a specimen from the antipodes or from 
whatever corner of our world bo really valuable, and bo duly cata- 
logued before it is admitted into Lhe muscum, so that the lesson it 
has to toach may be learnable, T do not see my way towards 
advising that foreign specimens bo excluded, Tt is to my mind 
more important that all spepimens should be catalogued as soon 
ag received, than that any should bo rejected when offored. 

I must not occupy your time further with this portion of my 
address, Let mo first say that a porson who wishes to know what 
a Wield Club can do for its mombers, and not for thom only, but 
Tor tho world at large, will do woll to purchase ono, or any number 
more than one, of the ‘Transactions of tho ‘Tyneside Naturalist’s 
Fiold Club 5’ and that if there be any person who thinks that White’s 
‘Selborn’ relates to a time and placo so far off that there can be 
no truth in the book, and who yel would like to try upon himeelf 
the working of tho fourth of the disciplinary agencies of which Ihave 
spoken, that, namely, of reading somo local Natural Tistory on the 
spot of which it troats, and comparing it with the things thom. 
selves dz itv, let him xepair to Weymouth, and work and walk up 
and down its cliffs and valleys with Mr, Damon’s book in his 
hands, 

I shall not bo suspected in this place nud upon this ocension, nor, 
as I hope, ypon any other, of a wish 10 depreciate tho value of 
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scientific instruction ay an engine for training tho mind; but 
neither, on the other hand, should I wish 10 depreciate the valuo of 
literary culture, my view of the relations of these {wo gymnastics 
of the mind being the very simple, obvious, and natural one that 

they should be harmoniously combined — 

Altorlus sic 
Altora posolt opem 1e8, eb conjmat amice, 

I know it may be said that there are diMeultics in the way, 
and especially practical difficulties; but I have always observed 
that people who aie good at finding out diffoultios, and esposially 
practical diffculties, are hke people who are good at, finding out 
excuses,—good at finding out very little else, ‘The various ways of 
getting over these difficulties are obvious enough, and havo beon 
hinted at or fully expressed by several writors of greater or less 
authority on many occasions. It is, howevor, of somo consequence 
that I should here say what I beliove has not been said bofore, 
namely, that a purely and exclusively litorary education, imporfect 
and one-sided as it is, is still a beltor thing than a system of 
scientific instruction (to abuse the use of the word for a momont) in 
which there should be no courses of practical familiarising with 
natural objects, verification, and exporimontation, A purely literary 
training, say, in dialectics, or what we are pleased to call logic, 
to take a flagrant and glaring instance first, does confer certain 
lower advantages upon the person who goes through it without any 
discipline in the practical investigation of actual problems, By 
going through such a training attentively, a man with a good 
memory and a little freedom from over-serupulousness, can convert 
his mind into an arsenal of quips, quirks, retorts, and opigrams, out 
of which ho can, ab his own pleasure, discharge n miraidle of 
chopped straw and chaff-like arguments, against which no man of 
ordinary fairness of mind can, for the moment, make head. It is 
true that such sophists gain this dexterity at the cost of losing, in 
every case, the power of fairly and fully appreciating or investi. 
— gating truth, of losing in many cases the faculty of sustaining and 
‘Yaaintaining serious attention to any subject, and of losing in some 
ongles even the power of writing. A well-known charactor in an 
‘ge happily, though only recently, gone by, who may be taken as 
Jaesar worthy of such Antonies, used to speak of a pon as his 
pedo, Still they have their reward, thoy succeed now and then 
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in convincing juries, and they are formidable at dinner-tables. 1 
would not be fair, however, not to say thal a purely literary train- 
ing can do much bottler things than this. By a purely elnssical 
education a man, from being foieed into seeing and fecling tint 
other mon could look upon tho world, moral, social, and physicul, 
with other (even if not with Imge) eyes than ours, attains a cer- 
dain flexibility of mind which enables him to entor into the 
thoughts of other and living mon; and this is a very desirable 
attainment. And, finally, though I should be sorry to hold with a 
French writer that the style makes the man, the beneft of being 
early {amiliarised with writings which the peculiar social condition 
of tho classical times, so well pointed out by De Tocqueville (‘De 
Ja Dénoeratio on Amévique,’ i. 15), conspired and contributed not 
a little to make models of style, is not to bo dospised. Such a 
familiarity may not confer the power of imitating or rivalling such 
compositions, bub it may confer the power of appreciating their 
oxcellences, the one power appearing to us 40 be analogous to the 
power of the experimenter, and the other to that of the pure ob- 
servor in Natural Scionca; and we should undervalue neither, 
Masters of Science, it must bo confessed, are not always masters 
of style; lot not the singlo instance of last night tempt you to 
gonoralise, it is but a singlo instance, the writings of the man 
whom wa in this section aro most of us likely to look upon as our 
mastor in Science have beon spoken of by our Prosident in his 
yecontly published volume os ‘intellectual pommican!;’ and if 
sciontifte rending and teaching is 40 bo divorced from scientific ob- 
sorvation of natwral objects and procosses, it is better that a man, 
young or old, should hayo in his memory somothing which is por- 
fect of its kind, entire and unmutilated, such as tho oponing 
sentences of tho ‘ Brutus’ of Cicero, which Tacitus, I think, must 
have had in his memory when he wrote his obituary of Agricola, or 
as the oponing sentences of the ‘Republic’ of Plato, or the conelu- 
sion of the ‘Ajax’ of Sophocles, than that he should havo his 
memory ladon with a consignment of sciontifie phrases which, ew 
Aypothest, havo for him no vital reality, I have already said that I 
am strongly of opinion that literary should always be combined 
with sciontific instruction in a perfect educational course; these 
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somewhat lengthy remarks refer therefore only to systems in which 
it is proposed that we should have not only a bifurcation but a 
radical separation of studies and students; and the moral of this 
may be summed up by saying that » purely scientific education 
must be a thoroughly practical one, familiavising the student 
with actual things as well as with words and symbols. It was 
upon the solid ground that Andaeus learnt the art of wrestling ; 
it was only when he allowed himself to be lifted from it that he 
was strangled by Hercules, 

Coming now to the second part of my address, I beg to say that 
the word Biology is at present used in two senses, one wider, 
the other more restricted. In this latter sense the word becomes 
equivalent to the older, and till recently more currently used word 
‘Physiology.’ It is in the wider sense that the word is used when 
we speak of this as being tho Section of Biology: and this wider 
sense is a very wide one, for it comprehends, first, Animal and 
Vegetable Physiology and Anatomy; secondly, Bthnology and 
Anthropology; and thirdly, Scientific Zoology and Classificatory 
Botany, inclusively of the Distribution of Species. It may have 
been possible in former times for a single individual of great powers 
of assimilation to keep himself abreast of, and on a level with, the 
advance of knowledge along all these various lines of investigation ; 
but in those times knowledge was not, and could not, owing to 
difficulties of intereommunication, the dearness of books, the costli- 
ness or non-existence of instruments, have been increased at the 
rate at which it is now being, year by year, increased ; and the 
entire mass of actually existing and acquired knowledge was of 
course much smaller, though man’s power of mastering it was no 
smaller than at present. It would now be an indication of very 
great ignorance if anybody should pretend that his own stock of 
information could furnish him with something in each one of the 
several departments of knowledge I have just mentioned, which 
should be worthy of being Iaid before such an assembly as this, 
As will have been expected, I shall not presume to do more than 
glance at the vegetable kingdom, large as is the space in the 
landscape of life which it makes. What I propose to do is merely 
to draw your attention to a very few of the topics of leading interest, 
which are at the present moment being, or rather will shortly begin 
to be, discussed by experts in the Department of Physiology and 
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thirdly, in the Department of Scientific Zoology. 

Under the head and in the Department of Physiology proper 
and Anatomy, our list of papers and, I am happy to add, tho circlo 
of faces around us suggest to us the following subjects as being 
the topics of main interest for the present year ;—the questions of 
Spontaneous Generation ; that of the influence of organised parti- 
cles in the production of diseaso; that of the influence of particular 
nervous and chemical agencies upon functions; that of the localisa~ 
tion of cerebral functions; that of the production and, indeed, of 
the entire 7d/e in the economy of creation of such substances as fat 
and albumen ; and, finally, that of the cost at which the worl of 
the animal machine is carried on. 

The question of Spontaneous Genoration touches upon cortain 
susceptibilities which lie outside the vealm of science, In this 
place, however, we have to do only with scientific arguments, and 
I trust*that the Section will support the Committco in their wish 
to exclude from our discussions all extraneous considerations, 
Truth is one; all reads which really lead to it will assuredly con- 
verge sooner or later: our business is to seo that tho ono we tro 
ourselves concerned with is properly laid out and metalled. 

Upon this matter I am glad to be able to fortify mysell 
hy two authorities; and first of theso I will placo an ubtler« 
ance of Archbishop Whately, which may bo found in tho second 
volume of his Life, pp. 56-68, and appears to have heon ubtored by 
hin, aet, 57, an, 1844: ‘A porson possossing renl faith will ho 
fully convinced that whatever suppressed physical fret appenrs to 
militate against his religion will be proved by physical investiga- 
tion either to be unreal or else reconcilable with his religion, 
If I were to found a church, ono of my articles would be that 
- ié is not allowable to bring forward Scripitwe ov any religious 
considerations at all to prove or disprove any physical theory or 
any but religious and moral considerations.” My second quotation 
shall be taken from the great work of ono of tho first, as I appre- 
hend, of living theologians, John Macleod Campbell, ‘The Nainre 
of the Atonoment, pp, xxxii, xxxiii, [ntrod., and it runs thug: 
There are ‘other minds whoso habits of pure scientific investigation 
ave to them a temptation to approach the claim of the kingdom of 
God on our faith by a wrong path, causing thom to ask for a kind 
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of evidence not proper to the subject, and so hindering their weigh- 
ing fairly what belongs to it. No scientific study of the pheno- 
mena which imply a reign of law could ‘ever have issued in the 
discovery of the kingdom of God. But neither can it issue in any 
discovery which contradicts the existence of that kingdom; nor 
can any mind in the light of the kingdom of God hesitate to con- 
elude that if such seeming contradictions arise there is implied the 
presence of error either as to facts or as to conclusions from the 
facis, These are valuable words and weighty testimonies. But 
in a matter of this importance one must not forbear to point out” 
what may seem to be wanting even in the dicta of such men as the 
two I have quoted. Neither of them has allowed the possibility 
of error attaching itself to the utterances of more than one of the 
two parties in such issues as those contemplated. Neither appears 
to have thought of the cases in which religious men, if not theo- 
logians, have, brought woe on the world because of the offences 
they have with ill-considered enunciations created, And whilst fully 
sympathising with all thet the Archbishop and Mr. Campbell 
have said, I must say that they appear to me to have loft some- 
thing unsaid; and this something may be wrapped up in the 
caution that there may be faults on both sides, But at any rate 
this Section cannot be considered a fit place for the correction of 
errors save of the physical kind; and all other considerations ave 
for this week and in this place extraneous, In some other week 
or in some other place it will be, if it has not already been, our 
duty to give them our best attention, 

To come now to the kind of considerations which are the proper 
business of Section D: let me say that for the disoussion of Spon- 
taneous Generation very refined means of observation, and, besides 
these, vory refined means of experimentation are necessary, And 
I shall act in the spirit of the advice I have already alluded to as 
given 1o the world by one of her grentest teachers, if I put before 
you a simple but a yet undecided question for the solution of which 
analogous means of a far less delicate character would appear to be, 
but as yet have not proved themselves to be, sufficient. Thus shall 
we come to see very plainly some of the bearings, and a few of the 
difficulties, of the more difficult of the two questions, What an 
uneducated person might acquiesce in hearing spoken of as spon- 
taneous generation, takes place very constantly under our very eyes, 
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when 2 plot of ground which has for many years, or oven genera 
tions, been devoted 1o carrying: some particular vegolable growth, 
whether grass or trees, has that particular growth removed fvom it. 
When such a clearing is effected, we ofien sco a rich or even a rank 
vegetation of a kind previously not growing on the spot spring up 
upon it, The like phenomenon is often to be noled on other sur- 
faces newly exposed, as in railway-cultings and othor escarpments, 
and along the beds of canals or streams, which are Inid bare by the 
turning of the water out of its channel, Fumitory, rockot, knot- 
grass or cowgrass (Polygonum aviculare), and other such weods, must 
often have been noted by every one of us here in England as coming 
into and occupying such recently disturbed torritories in fore ; 
whilst in America the destruction of a forest of one kind of wood, 
such as the oak or the chestnut, has often beon observed to bo 
followed by an upgrowth of young forest trees of quile anothor 
kind, such as the white pine—albeit no such treo had been scon for 
generations growing near enough to the spot to make the transport 
of its seeds to the spot seem a likely thing. In ono enso referred to 
by Mr. Marsh, ‘Man and Nature,’ p, 289, the hickory, Carya 
porcina, a kind of walnut, was remarked as succeeding a displaced 
and destroyed plantation of the white pino. Now the advocates 
of spontancous generation must not suspect mo of hinting that 
there is any question, except in the minds of the grossly ignormnt, 
of the operation of any such agency as spontaneous genoration hore ; 
no one would snggest that the seeds of tho Polygounm avioulare, to 
say nothing of those of the hickory, wore produced spontancously ; 
but what I do say is, that the question of how theso seeds camo 
there is just the very analogue of the one which they and their 
opponents have to deal with. And it is not definitely settled at 
this very moment, Let us gianco at tho instructive hisloricnl 
parallel it offers, Tor tho very gross and palpable frets of which 
Thave just spoken there are {wo explanations offered in works of 
considerable authority. The one which hag perhaps the greatost 
currency and commands the largest amount of aceoptanes is that 
which, in the words of De Candollo, regards fa couche de terre 
vigétale dun pays comme un magasin de grainas, and supposes that in 
hot summers and autumnes, such as tho presont, the fissures in the 
ground, which have proved so faial this year to the young par. 
tridges, swallow up a multitude of seeds, which avo rostored again 
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to life when the deep strata into which they are thus introduced, 
and in which they are sealed up as the chasms close up, come in 
any way to be laid open to the unimpeded action of the sun and 
moisture, Squirrels, again, and some birds resembling herein the 
rodent mammalia, bury seeds and forget to dig them up again; 
and it is supposed that: they may bury them so deep as to be pro- 
tected from the two physical agencies just mentioned. Now ger- 
mination cannot take place in the absence of oxygen; and I would 
add that well-sinkers know to their cost how often the superficial 
strata of the earth are surcharged with carbonic acid. 'The rival 
explanation and the less popular (I do not say the less scientific) 
looks to the agency of transportation as occurring constantly, and 
sufficing to explain the facts. By accepting this explanation, we 
save ourselves fiom running counter to certain experiments, some 
of which were carried out, if I mistake not, under the auspices of 
this Section (see ‘ Brit, Assoc, Reports’), and which appear to 
curtail considerably the time during which scods retain their 
vitality, and to multiply considerably the number of conditions 
which must be in force to allow of such retention for periods far 
shorter than those which have 1o be accounted for. A  hetter 
instance of the expediency of checking the interpretations based 
merely upon observations, however accurately made, by putting 
into action experiments, cannot be furnishcd than by recording 
the fact put on record by Mr. Bentham, when discussing this 
question in his last yeav’s Address to the Linnean Society :—- 

‘Hitherto direct observation has, as far ag I am aware, only 
produced nogative results, of which a strong instance has been 
communicated to me hy Dr. Hooker. In deepening the lake in 
Kew Gardens they uncovered the bed of an old piece of water, 
upon which there came up a plentiful crop of Typha, a plant 
not observed in the immediate vicinity; and it was therefore con- 
cluded that the sced must have been in the soil. To try the 
question, Dr, Hooker had six Ward’s cases filled with some of the 
soil remaining uncovered close to that which had produced the 
Typha, and carefully watched; but not a single Typha came up in 
any one of them.’ (Nota in President’s Addvess, May 24, 1869, 
p- lxxii of ‘ Linnean Society’s Proceedings,’) 

To this T would add that experiments with a positive result, and 
that positive result in favour of the second hypothesis, if hypothesis 
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it can bo called, are being constantly tricd in our colonies for us, 
and on a large scale, I had taken and writton here of the Poly- 
gouum avieulare, the ‘knot’ or ‘cowgrass’—having learnt, on the 
authority of Dr, Hooker and Mr. Travers (seo ‘Natural ITistory 
Review,’ January, 1864, p. 124, Oel. 1864, p. 619), thal it abounds 
in New Zealand, along the roadside, just as it does in [ngland—as 
a glaring instance, and ono which would illustrate tho roal value 
of the second explanation even to an unsciontific man and to an 
unassisted eye. But on Saturday last I reevived by post one of 
those evidences which make an Englishman proud in thinking that 
whithersoever ships can float thither shall the English languago, 
English manners, and English science be carried, in the shapo of 
the second volume of the ‘Transactions’ of the New Zealand 
Institute, full, like the first, from the beginning to ils last page 
of thoroughly good matter. In that volume, having Jooked ab 
the fable of its contents, I turned to a paper by Mr, I’, Kirk on 
the ‘“Naturalised Plants of New Zealand,’ and in this, at p. 14.2, [find 
that Mr, T. Kirk prefers to regard the Polygonum avieulare of New 
Zealand as indigenous in New Zealand. IIence that illustration 
which would have been a good one falls from my hands, And 
I must in fairness add, that because one agoncy is proved to he a 
vera cause, ib is not thereby proved that no other can by any 
possibility be competent simultancously to produce the sani elleet, 
whatever the Schoolmon with tho law of Parsimony ringing: in bhoir 
ears may have epid to the contrary. T have dwolt pon this aub- 
ject at this length with the purpose of showing how much dillienlly 
may beset the settlement of oven a comparatively simple question 
which involves only the uso of the unassisted eyo, or ab most of 
a simple lens. Tho @ fortiori argument I leave you to draw for 
yourselves, with the simple remark that the question of sponiancons 
generation is now at least one to be decided by tho microscope, and 
by the employment of its highest powers in alliance with other ap- 
paratus of all but equal complexity, 

We come, in the second place, to say a word as to tho oxtont 
of the influence which organic and living pnrticles, of microscopia 
minutenesa but solid for all that, have boon supposed, and in somo 
instances at least have been proved, to oxerciso upon the goncsia 
and genesiology of disease, and so upon the fortunes of our race, 
and our means for betlering our condition, and that of our fellows. 
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I necd not refer to Dr, Sanderson’s valuable Report (just published 
in the Privy Council’s Medical Officer's ‘Blue Book,’ Twelfth Re- 
port, 1870, p. 229) upon those contagion particles which he pro- 
poses to etl by the convenient name, slightly modified from one 
invented by Professor Béchamp, of f Microzymes’; for Dr. Sander- 
son is here to refer to the matter for himself and for us; and when 
this meeting is over we shall all do well to lay to heart what he 
may tell us here and now, and, besides this, to study his already 
printed views upon the matter, It may be perhaps my business to 
yemind you that these views, so far as they are identical with Pro- 
fessor Hallier’s as to the importance of those most minute of living 
organisms, the micrococeus of his nomenclature, tle microzymes of 
Mr, Simon’s ‘Blue Book,’ were passed in review as to their 
botanical correctness by a predecessor of mine in this honourable 
office—-namely, by the Rev. J. M. Berkeley, at the Meeting held 
two years ago at Norwich ; and that some of the bearings of the 
theory and of the facts, howsoever interpreted, upon the Theory of 
Evolution, were touched upon by Dr, Child in his interesting 
volume of ‘Physiological Essays,’ p. 148, published last year. It 
would not perhaps be exactly my business to express my dissont 
from any of these resulis or views pub forward by any of these 
investigators I have mentioned ; but I wish to point out to the 
general public that: none of these inquirers would affirm that the 
agencies shown by them to be potent in the causation of certain 
diseases were types and models of the agencies which are, did we 
but know it, could we but detect them, potent in tho causation of 
all diseases, Many diseases, though, possibly enough, not the 
majority of the strictly infectious discases, are due to material 
agents quite distinct in nature from any self-multiplying bodies, 
eytoid or colloid. To say nothing of the effects of certain elements 
(and elements, it will be recollected, in their singleness and simple 
atomicity, have, as the world happens to be constituted and governed, 
never been honoured with the office of harbouring life) which when 
volatized, as mercury, arsenic, and phosphorus may be, or indeed 
which, when simply dissolved, may be most ruinous to life, there 
are, L make no doubt, animal poisons produced in and’ by animals, 
and acting upon animal bodies, which are neither organised nor 
living, neither cytoid nor colloid. Dr, Charlton Bastian. is not 
likely to underrate the importance of such agents, howsoever pro- 
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duced, in the economy, or yather in tho waste, of Nature; yet from 
his very careful record of his own vory closely observed and por- 
sonal experience we can gather that he would not demur to ¢on~ 
ceding that non-vitalised, however much animalised, oxhulations 
may be only too powerful in producing attacks, and those sudden 
and violent and fever-like atlatks, of diseaso. Dr, Bastian tells us 
(Phil. Trans, for 1866, vol. 196, pt. ii. pp. 583, 584) that when« 
soever ho employed himself in the dissection of a particular nematoid 
worm, the Ascaris megalocephala, he found occasion to observe, and 
that in himself, and very closely, the gencsiology of a spasmodic and 
catarrhal affection, not unlike hay-fover as it seems to me, but under 
circumstances which appear to preclude the possibility of any living 
organisms being the cause—as they havo been supposed, and by 
no less an authority than Ielmholtz, 10 be—of tho malady just 
mentioned. Tor in Dr. Bastian’s case this affection was produced, 
not only when the Ascaris megalocephala was dissoctod whon fresh, 
but ‘after it had been presorved in methylated spirit or two years, 
and even then macerated in a solution of chloride of lime Jor severat 
hours before it was submilted to ewamination? Could any microzymo 
or megalozyme have survived such an amount of antizymotie trent- 
ment—such a pickling as this? This is not exactly a medical 
association, and I have entered upon this discussion not altogothor 
without a wish to chow how subjects of apparontly the most purely 
sciontific and special interest, as Mycology and Telminthology (tho 
natural history, that is to say, and the morphology of the lowest 
plants and of the lowest Vermes), may, whon wo least oxpeut it, 
come or ba brought 10 bear upon matters of tho most immodiate 
and pressing practical importance. And in this spirit C must say 
a word upon the way in which the pathology of snako-bites beara 
upon the matters I have been speaking of, and tho extent of tho 
debt which practical men owe to such societies as our Ray Society, 
and to such publications as their colossal volunie on the snakes of 
India, in which Dr. Giinther’s views as to the renl history of the 
striking and terrible yet instructive phonomona alluded to nro com. 
bined (‘Reptiles of British India,’ Ray Society, 1864, p. 167), 
That the snake-poison is an animal poison is plain enough ; that it 
is fatal to men and animals cvorybody knows; but I rathor thik 
that theso two facts relative to it aro not equally notovions, rich in 
light though they be, viz, that the poloncy of this particular animal 
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poison varies in direct ratio to the quantity imbibed or infused, just 
as though it were so much alcohol, or so much alcoholic tincture of 
musk or cantharides ; or secondly, that its potency varies in direct 
yatio to another varying standard, viz. the size of the animal pro- 
ducing it. Now the vaccine matter from the arm ofa child is as 
potent as the vaccine matter from the arm of any giant would be; 
and whether a grain or a gramme of it be used will make no differ. 
ence, so long as if be used rightly. There is a contrast, indeed, 
between the modus operandi of these two animal poisons. I would 
add that in the ‘Edinburgh Monthly Medical Journal’ for the 
present month there is a very valuable paper, one of a series of 
papers, indeed, of the like’ character, by Dy. Payrer, where at 
page 247, among much of anatomical and other interest, I find the 
following important statement: ‘This poison may be diluted with 
water, or even ammonia or alcohol, without destroying its deadly 
properties, It may be kept for months or years, dried between 
slips of glass, and still retain its virulence. It is capable of ab- 
sorption through delicate membranes, and therefore it cannot be 
applied to any mucous surfaces, though no doubt its virulence is 
much diminished by endosmosis*, It appears 10 act by a catalytic 
form; that is, it kills by some occult influence on the nerve 
centres, There is such a thing as an ignorance which is wiser 
than knowledge, for the time, of course, only; such an ignorance is 
wisely confessed to in these words of Dr. Fayror’s, An explanation 
may be true for somo, yet not thereby necessarily for all, the facts 
within even a single sphere of study; even a true explanation may 
have but a very limited application, as a tangent cannot touch 
a circle at more than a single point. The memoirs published in 
our own reports by Dr. B. W. Richardson, on the action of the 
nitrites, and those published by Dr. A, Crum Brown and Dr, T. R, 
Fraser, thera and elsewhere, on the connexion between chemical con- 
stitution and physiological action, deserve especial study as bearing 
on the other-side of this discussion ; whilst Profossor Lister's papers 
show how the reference of certain diseases to vitalistic agencies 
may become of most vital importance in practice, There exists, as 
is well known,  tendoncy to resolve all physiological into physico~ 
chemical phenomena; undoubtedly many have been, and some more 


1 Dinpedeais may account for what virulence remains, and the poison may therefore 
possibly ba a oytoid, : ‘ 
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may still remain to be, so resolved ; but the public may reat 
assured that in the kingdom of Biology no desiva for a reatification 
of frontiers will ever be called out by any such altempts at, or 
successes in the way of, encroachment; and that where physics 
and chemistry can show that physico-chemical agoncies aro sufficient 
to account for the phenomena, there their claim upon the lorritory 
will be acceded to, as in the cases wo havo been glancing at; 
and where such claims cannot be established and fail lo come 
up to the quantitative requiroments of stich science, as in the 
cases of continuous and of discontinuous development or self- 
multiplication of a contagious germ, and in some othors, they will 
he disallowed, 

Pathology has of late made a return to Physiology for much 
service sho has received, and this in the following dircctions, 
Dr, W. Ogle has thrown much light on the physiology of the 
cervical sympathotio norvous system by his record of a patho- 
logical history to be found in the recently issued volumo (vol. lii.) 
of the ‘Medico-Chirurgical Transactions,” ‘Tho rough and oruol 
experimentation of war has had its vivisections utilised for the 
elucidation of the physiology of nerves, and especially of thoir 
twophic function, in the valuable volume issued by tho Amorican 
Sanitary Commission, under the editorship of Dr, Austin Flint, 
Dr. Broadbent has done something towards elucidating the question 
of the localisation of functions in particular parts of tho corebral 
convolutions, which was so extensively und so very oxhaustivoly 
discussed at Norwich, by his papor in our most useful and com- 
prehensive Journal of Anatomy and Physiology,” May 1870, ‘Ou 
the Cerebral Convolutions of a Deaf and Dumb Woman,’ 

I take this opportunity of montioning two valunble papors on tho 
véry practical question of the influence of tho vagus upon tho 
heart’s action, One of these is a German paper by a gentleman 
who is a zoologist and comparative anatomist as woll as a physio- 
logist, Dr, A, B. Moyer ; ‘Das Ilemmungsnorven-Systom des Ler- 
zens’ is the litle of his memoir, a separate publication as I think: the 
other is an abstract of a paper [I have not seen the paper published 
in extenso as yo] by Dr, Rutherford, ‘On tho Influence of tho 
Vagus upon tho Vascular Systom,’ published in the journal just 
referred to. Especially do I think Dr. Ruthorford’s view as to tho 
vagus acting centrifugally as regards the stomach, and carrying 
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stimulus, not thither but thence, to the medulla oblongata, which 
stimulus is then radiated downwards by a voute formed distally by the 
splanchnic nerve, go as to produce inhibitory vascular dilatation in 
the neighbourhood of the peptic cells, as worthy of attention + 

A considerable number of the papers which will be readebefore 
this Section, indeed a considerable part of the Section itself, will be 
devoted to the Natural History of man, Nothing, I agprehend, is more 
distinctive of the present phase of that ‘proper study of mankind’ 
than the now accomplished formation of a close alliance between the 
atudents of archaeology strict and propor and the biologist with the 
express purpose of jointly occupying and cultivating that vast terri- 
tory, Literature and art and the products of the arts furnish each their 
data to the ethnologist and anthropologist in addition to those which 
it is the business of the anatomist, the physiologist, the palacontolo- 
gist, and the physical geographer to be acquainted with; nor can any 
conclusion attained to by following up any single one of those lines of 
investigation be considered as definitely absolved from the condition 
of the provisional until it has been shown that it can never be put 
into opposition with any conclusion legitimately arrived at along 
any other of the routes specified. In political alliances the short- 
comings of one party necessarily hamper and check the advance 
of the other; a failure in the means or in the perseverance of 
one party may bring the joint enterprise to a premature close; 
mutual forbearance, not to dwell longer upon extrome cnses, may 
finally be as effectual in slackening progress as cven mutual 
jeslousies. No such disadvantages attach themselves to the alliance 
of literature with science, as the German ‘Archiy fir Anthyro- 
pologie,’ issued to the world under the joint management of Ecker 
the biologist and Lindenschmit the antiquary, will show any one 
who consults its pages, replete with many-sided but not superficial, 
multifarious but never inaccurate, information. 

The antiquary is a little prone, if he will allow me to say s0, 
when left alone, to make himself but a connoisseur; the historian, 
whilst striving to avoid the Seylla of judicial dulness, slides into 
the Charybdis of political partisanship; and the biologist not rarely 


* Since writing as above I have seen, but have not read, a paper by Dr. Coats in 
‘Ludwig's ‘Arbeiten aus der physiologischen Anstalt zu Leipaig’ for 1870 which would 
seem to trent of this subject. The Wurzburg Physiological Laboratory Reports for 
1867-68 vontain, as is well known, a sotiea of papers upon it, 
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shows himself a little cold to matters of moral and social intorost 
whilst absorbed in the enthusiasm of speciality. The combination 
of minds varying in bent is found officacious in correcting these 
aberrations; and by this combination we obtain that whito and 
dry light which is so comforting to tho oye of the truth-loving 
student, to say nothing as to its boing so much stronger than 
the coloured rays which the work of one isolated student may 
sometimes have cast upon it from the work of another, Jt would 
be invidious to speculate, and I have forborne from suggesting, 
whether the literary contingent in tho conquering though composite 
army has learnt more from observation of the mothods aud ovolu- 
tions of the scientific contingent, or the scicntific more from tho 
observation of the literary; it is, however, neither invidious nor 
superfluous to congiatulate the general public upon the necessity 
which these, like othor allies, have been reduced to, of adopting ono 
common code of signals, and discarding the exclusive use of thoir 
several and distinctive technicalities, Subjects of a universal 
interest have thus come to be treated, and thab by persons now 
amongst us, in a Ianguago universally ‘understanded of the people.’ 
I have been careful to inelnde the palacontologist amongst tho 
scientific specialists whose peculiar rescarches have east a helpful 
and indeed an indispensablo light upon tho history of the fates and 
fortunes of our species, But it is not‘ organic science only ‘which 
anthropology impresses into its servico; and ib would bo the 
sheorost ingratitude to forget the help which tho minorrlogish 
gives us in assigning tho source whence tho jado cell has como ox 
could come, or to omit an acknowledgment of the toil of tho 
analytical chemist, who has given the percentage of the tin in the 
bronze cell, or in the so-called ‘london’ and therefore Roman 
coffin, 
Tam very well aware that many persons who have honoured mo 
by listening to the last few sentencos havo beon thinking: that it 
* is at least premature to attompt to harmonise the tio classes of 
evidence in quostion; and that the best advice that ean be pg giyen 
to the two sets of workers severally is, that thoy should work 
independently of each other. Craniography i is said, and by irre~ 
fragable authority, to be a most deceptive guide; works and articles 
on ethnology iell us stories of skulls boing Iabelled, evon in 
thuseums of the first order of merit, with such Janus-liko tickels ag 
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‘Etruscan Tyrol or Inca Peruvian ;’ and one of the most celebrated 
anthropotomists of the day has been so impressed with the fact that 
Peravian as well as Javanese and Ethiopian skulls may be found on 
living shoulders within the precincts of a single German university 
town, that he has busied himself with forming a pseudo-typical 
ethnological series from the source and area just indicated. Great 
has been the scandal thence accruing to craniography, and the col- 
lector of skulls has thence come to he looked upon as a dilettante 
with singular ghoul-like propensities, which are pardonable, only 
because they relate to savage races of modern days, or to cemeteries 
several hundred years old, but which aro not to be regarded as 
being seriously scientific. Now to me the existence of such a way 
of estimating such a work appears to argue a sad amount of ignor- 
ance of the Jaws of the logic of practical life, or, indeed, of the 
chapters on ‘approximate generalisations,’ which any man, however 
unpractical, can read in 2 treatise on logic. A man’s features and 
physiognomy are instinctively and intuitively, or, if you prefar so 
to put it, as a result of the accumulated social experiences of 
generations of men, taken as a more or less valuable and trust- 
worthy indication of his character; were this not so, photographers 
would not, as I apprehend, and hope they do, make fortunes; yet 
the face is at least as often fallacious as an index of the mind as the 
skull is fallacions as an index of race. The story of the misconception 
by a physiognomist of the character of Socrates is familiar .to us, 
as I think, from Lempriére’s Dictionary; ond it may serve to 
parallel the story which Blumenbach and Tilesius tell us of the 
exact correspondence of the proportions of a skull from Nulahiva 
with those of the Apollo Belvidere, The living faces in a gaol, 
again, to pub the same argument upon other grounds, are as 
dangerous to judge from as are the skulls ina museum; yet every 
detective is something like a professor of physiognomy, and most of 
them could write a good commentary on Lavater. The true state 
of the case may, perhaps, be represented thus:—A person who has 
had a large series of crania through his hands, of the authenticity of 
which, as to place and data, he has himself had evidence, might express 
himself, perhaps, somewhat to the following effect if he were asked 
whether he had gathered from his examination of such a series any 
confidence as to his power of referring to, or excluding from, any 
such series any skull which he had not seen before. IIo might say, 
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‘The human, like other highly organised typos of lifo, admits of 
great variety; aberrant forms arise, even in our own species, 
under conditions of the greatest uniformity possible to humanity : 
amongst savages great varicly exists (see Bates, “Naturalist on tho 
Amazons,” ii, p. 129), even though they all of them may livo the 
same “dull grey life” and die the samo “apathetic ond ;” and conso~ 
quently it may never, except in the ease of Australian or Lsquimanx, 
and perhaps a few other crania, bo quite safe to pledgo one’s-sulf ag 
to the nationality of a single skull, Still there is such a thing as 
oraniographicnl type; and if half-a dozen sots, consisting of ton 
crania apiece, each assortment having been taken from the cemeteries 
of some well-marked nationality, were set bofore me, I would venture 
to say, after consultation and comparison, that it might be possible 
to show that unassisted cranioseopy, if not invariably right, even 
under such favourable circumstances, was nevertheless not wrong 
in a very large number of cases.’ If it is truvo on the one hand that 
in genralibus latet error, it is true on the other that scenvity is givon 
us by the examination of large numbors for the accuracy and 
reliability of our averages, a principle which Gratiolet informa us 
is thoroughly recognised in Chinese metaphysics, and which he has 
formulated in the following words :— L’invariabililé dans lo milion 
s’applique A tout. La vérité n’est point dans un seul frit mais dans 
tous les fuits; elle ost dans les moyennos, c’est-d-diro dans uno 
suite d’abstractions formulées aprds lo plus grand nombre d’obsorvae 
tions possibles” (‘Mémoire suv los Plis oérébraux,’ p, 93.) ‘Cho 
natural history sciencos do not usually admit of the strictness which 
says that an exception, so far from proving a rule, proves it to ben 
bad one; rather are wo wise in saying that in thom at Jenst tho 
universality of assertion is in an inverse ratio to that of knowledgo, 
and that the sweeping statements dear, as Aristotle long ago 
remarked (‘ Rhetoric,’ ii, 21. 9 and 10; ii, 22, 1), to a alass which 
he contrasts with the educated, are abhorrent to the mind of 
organic nature, It is true onaugh, as is sometimes said, that whon 
opinions and assertions are always hedged in by qualifications, tha 
style becomes embarrassed, and the moaning oconsionally hard to bo 
understood ; but this difficulty is onc which lies in the very nature 
of the case, and the real excellence of style docs not consist in 
its lulling the attention and relieving the memory by throwing 
an alliterative ring on the ear, but in the furnishing a closely 
3K% 
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fitting dress to thought, and an accurate representation of actual 
fact, 

Tf we are told that the attempt to harmonise the results, not merely 
of cranioscopy, but of any and all natural science investigation, with 
the results of literary and linguistic research, is needless and even 
fatile, this is shaply equivalent to saying that one or other of these 
methods is worthless, Foy as Truth is one, if two routes purporting 
both alike to Jead to it do not sooncr or later converge end harmonise, 
this can only be because one or other of them fails to impinge upon 
the goal, It is true that by certain lines of investigation light is 
thrown upon @ problem only at a single poing, and that all further 
prosecution of investigation along that line will but lead us off at 
a tangent, Still the throwing of even a single ray upon a dark 
surface is av achievement with a value of its own; and it is a 
cardinal rule in our sciences never to ignore the existente of 
seemingly contradictory data, in whatsoever quarter they may show 
themselves, For what would be said of an investigator of a subject 
such as physical geography, who should declare that he would pay 
no attention except to a single set of data, when ho was discussing 
whether a particular archipelago had been formed by upheaval, or 
should be held to be the fiagments and remnants of a disrupted 
continent; and that if geological evidence was in orying discord 
with his interpretation of the facts of the distribution of species, 
it was not his business to reconcile them? IIe would be held to 
have neglected his business, as you may sce by a reference to 
Mr, Bentham’s ‘Address to the Linnean Society,’ May 24, 1869 
(‘ Linn, Soe. Proc,’ for 1869, p. xcii '), 

The argument from identity of customs and practices to identity 
of race is liable to much the same objections, and to much the same 
fallacies, as is the argument from identity of cranial conformation, 
The case may be found admirably stated in My, Tylor’s work on the 
‘Early History of Mankind,’ p. 276, ed.2; and I may say that the 
means of bringing the problem home to one’s-self may be found by 


* The following reforences to passages of the kind roferred to above as to the une 
tuatworthiness of oaniographical evidence may be useful .—Geographisches Jalrbuch, 
1866, p 481, Hyvtl, “Topograph, Anatomio,’ i, p.13 Henle, ‘System, Anat.’i, 198, 
Krause, i, 2,p 2g. ‘Archiv fttr Anthro; ologio,’ Holder, ibid, i. 1, p.60. Ree aleo 
His and Riitimeyer, and Ecker in their syatematio works severally, the ‘Orania Hol- 
vetion’ and the ‘Chania Germaniae meridionalis.’ 
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a visit to any collection of flint implemonis. In such a collection, 
as Mr, Tylor has pointed out, p. 208, we are very soon impressed 
with the marked uniformity which characterises theso implements, 
whether modern or thousands of years old, whether found on this 
side of the world or the other, Jor oxample, a flint arrow-hend 
which came into my hands a short timo back, through tho kindness 
of Lord Antrim, after having done duty in these von Limes as 
a charm at the bottom of a water-tub for cattle in Troland, was 
pointed out or at to me by a very distinguished Canadion naturalist, 
who was visiling Oxford the other day, as being closely similar to 
the weapons manufactured by the Canadian Indians. Now altor 
such an experience one may do well to ask in Mr, Pylor’s words 
(‘Early Tistory,’ p. 206),— 

* How, then, ie this remarkable uniformity to be oxplained ? The 
principle that man does the same thing under tho same cireum~ 
stances will account for much, but it is very doubtlul whother it 
can’be stretched far enough to account for even the gronter propor- 
tion of the facts in question, Tho other side of the argument, is, of 
course, that resemblance is duo to connoxion, and tho truth is 
made up of the two, though in what proportions we do uot know, 
Té may be that, though the problem is too obseure to be worked 
out alone, the uniformity of development in different regions of the 
Stone age may somo day be successfully brought in with othor 
lines of argument, based on deep-lying agreements in cullure which 
tend to centralise the early history of racos of vory unlike appears 
ances, and living in widely distant agos and countries,’ 

If the psychological identily of our species may oxplain the 
identity of corlain customs, its physiologicnl identity may explain 
certain others, Some of this latter class aro of a curious kind, and 
relate not to matters of social or family, but to matters of purely 
personal and individual interest, concerning as thoy do the sonsi- 
bility, and with it all the other funetions of the living body. Such 
customs are the wearing of labrets or lip-rings, noso-rings, and, if 
I may add it without offenco, of cortain other rings inserted in the 
wide region supplied by the fifth or trifncial norve, A physio- 
logical explanation may lio at the base of theso practices, which 
appear to put al the disposal of the persons who adopt them a 
perennial means for setting up an ixritation, whence reflex con- 

* See ‘ Medicine in Modoin Timo,’ p. 57, Article XL, p 608. 
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sequences in the course of reflex nutrition and reflex secretion, as of 
gastric juice, may flow, A curious book was written, or at least 
published, on the subject of these practices, and others akin to 
them, in 1653, by Dr. John Bulwer, a benevolent doctor, who paid 
attention to the eare of the deaf and dumb previously, I think it is 
stated, to Dr, Wallis, and who consequently, with proper pride, 
if this precedence really belongs to him, signs himself ‘J. B. cogno- 
mento Chirosophus.’ The title of the book is ‘ Anthropometamor- 
phosis; Man Tiansformed, or the Artificial Changeling. I was 
made acquainted with its existence by my friend Mr. Tomlinson, 
of Worcester College, from the library of which society I procured 
a copy for consultation ; the book is not rare I think, but I believe 
it is little known; it contains much that is curious, and it is, in~ 
asmuch as it was written more than 200 years ago, 8r’ dufpatos fy 
ért Aequdy, from some, though not from all points of viow, the more 
valuable. It is, I apprehend, to some of these customs, as well as 
to others, that Zimmermann (not the author of the work on Solitude, 
but Zimmermann the zoologist) alludes in a rather amusing passage, 
which may be found in the third volume of his larger work on the 
‘Distribution of Species and on Zoology’ (see p. 257). I speak of 
the passage as.amusing’; it is more than that, or I would not quote 
it; indeed you will not see that it is particularly amusing tnless I 
tell you that volumes ii and iii aro of date 1783, and are dedicated to 
his own father, whilst volume i, of date 1778, is dedicated to ‘ His 
Most Serene Ilighness and Lord, Ferdinand Duke of Brunswick, 
my Most Gracious Lord,’ Its quality of amusingness depends upon 
these dates, and the speculations they set us to mako as to how the 
Serene Duke, his ‘Most Gracious Lord,’ had offended the man of 
science in the interval between 1778 and 1783, It runs thus :— 
‘If you argue from similarity of customs and ceremonies to identity 
of origin of two tribes under comparison, you must first show that 
these customa are not such as would naturally tend to the ameliora- 
tion of the conditions of the inhabitants in the two countries under 
consideration, and would probably therefore, or can naturally, sug- 
gest themselves to each of the races in question, Or there may be 
customs founded on innate folly and stupidity, and thus, for your 
argument to be valid, you must show that, of two peoples widely 
separated, each cannot by any chance come into its own country to 
adopt the like foolish and stupid customs, For whilst two wise 
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heads are to make out, cach independently of tho other and con. 
temporaneonsly, 2 wiso discovery or invention, it is much more 
likely, on the calculation of chances, and considering the much 
greater number of fools and blockheads(“Thoren unt Dummkiipfen”), 
that in two countries widely apart closely similar follies shold ba 
simultaneously invented. And then, if the inventing fool happons 
to be a man of influence and consideration, which is, by the way, aa 
ewecedingly frequent coincidence, both the nations ave likely to 
adopt the same foolish practice, and the historian and antiqnary, 
after the lapse of some conturies, is likely to draw from thia 
coincidence the conclusion that the two nations both sprang from 
the same stock,’ Judge and speculate for yourselves how the spirit 
which breathes in this passage was excited, but note its sciontile 
yalue too. We must not forget that it is possible, in thought at 
Jeast, to dissociate the psychological unity of man from his sposific 
identity even; and that, as regards identity of aco, ib is only 
reasonable to expect that when similar needs are prossing, similar 
means for meeting them aro not unlikely to be devised inde. 
pendently by members of tivo tribes who have for ages heen 
separated from their original stocks, ‘The question to be asked is, 
does the contrivance about which ‘we ara speculating combine, or 
does it not combine in itself so largo » number of converging 
adaptations as to vender it upon the caleulatioy of chances unlikely 
that it should have been independently invented? Yot this vory 
obvious principle has been neglected, or Lindonsehmit would not 
have found it necessary to say that, by laying too muah shresd upon 
certain points of national identity in the stones used for tho 
formation of cromlechs or dolmens, tho ILunonvolk might bo mado 
out to have chosen to settle only in thoso parts of Gormany whore 
erratic blocks of granite or other such large stones could be found | 
(‘Arehiv fir Anthropologie,’ iii, p. 115, 1868.) 

Sir John Lubbock’s recently published work on ‘Tho Origin of 
Civilisation’ may, I anticipate, cause the history and genealogy of 
manners and customs to enter largely into the composition of our 
lists of papars. There is no need for mo, as the author of the 
hook is here himself, to ocenpy your time in recommending his 
work; hut I may bo allowed to sny that the ulilily of such 
pursuits as those which Sir John Lmbbook’s book treats of 
reecives some little illustration from the dach that, as wo learn 
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from him and from Mr. Tylor, the human mind blunders and errs and 
deceives itself in these subjects in just the same way as it does in 
the kindred, though more immediately arising, pressing, and im- 
portant matters of social and political life. In these latter spheres 
of observation we are apt occasionally to mistake one of those 
intermittent reactions of opinion, produced as eddies are produced 
in a river by the deposit of sand and mud at angles in its onward 
course, for a deliberate giving up of the principles upon which all 
previous progress has been dependent, The straws which float 
upon the surface of a backwater may be taken as proofs that the 
river is about to flow upwards, and a feeble oarsman in a light boat 
may be deceived for some moments by the backward drifting of his 
small craft, Now an analogous blunder is often made in matters 
of purely historical interest ; and we may do well to learn from the 
experience thus cheaply earned. ‘The history of the human race 
has,’ says Sir John Lubbock, p. 322, 4¢, ‘I feel satisfied, on the 
whole been one of progress: I do not of course mean to say that 
every yace is necessarily advancing; on the contrary, most of the 
lower ave almost stationary :’ but Sir John regards these as ex~ 
ceptional instances, and points out that if the past history of man 
had been one of deterioration, we have but a groundless expectation 
of future improvement; whilst on tho other, if the past has been 
one of progress, we may fairly hope that the future will be so 
also, 

Mr, Tylor’s words aro equally to the purpose, though, as forming 
the end of a chapter merely and not the end of a book, thoy are less 
enthusiastic in tone (p. 193, Tylor, ‘Early History of Mankind’), 
They run thus :— 

‘To judge from experience, it would seem that the world, when 
it has once got a firmer grasp of new knowledge or a new art, is 
very loath to lose it altogether, especially when it relates to matters 
important to man in general, for the conduct of his daily life, and 
the satisfaction of his daily wants, things that come home to men’s 
business and bosoms,” An inspection of the geographical distri- 
bution of art and knowledge among mankind seems to give some 
grounds for the belief that the history of the lower races, as of the 
higher, is not the history of a course of degeneration or even of 
equal oscillations to and fro, but of 2 movement which, in spite of 
frequent stops and relapses, has on the whole been forward ; that 
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there has been from age to age a growth in man’s powor over 
nature, which no degrading influences have Foo ablo permanently 
to check.’ 

T mnet not trespass into the province of the botanial, but I should 
be glad to say that no casier method of learning how the natural 
history sciences can be mado to bear upon the history of man, ava 
whole, can be devised than that furnished by the perusal of such 
memoirs as those of Unger’s upon the plants used for food by man, 
The very heading and title of the paper I am specially roferring to 
appears to me to have an ambiguity about it which, in itself, is not 
a little instructive, In that title, ‘Botanische Stroifziige auf dom 
Gebiete der Cultur-Geschichte,’ the latter word may be taken, I 
imagine, efiymologically at least, to refer either to culture proper, or 
to floriculture, or to agriculiure. At any rate, the paper itself may 
be read in the Sitzungsherichte of the Vienna Academy for 1859 ; 
it has, I suppose, superseded the interesting chapters in Link’s 
‘Urwelt und Alterthum,’ of date 1821; and it is not unlikely, T 
apprehend, to be itself, in its Lwin, superseded «so, 

Coming, in the third placo, t6 Zoology, I supposa I shall be 
justified in saying that the largest issue which has boon raised in 
the current year, an issve for the examination of the data for 
deciding which the two months of July and August which aro just 
past may have furnished persons now presont with opportunities, is 
the question of the kinship of the Ascidians to the Vertebrata, 
There is or was nothing better cstablishod till the appenrance of 
Kowalewsky’s paper, now about four years ago, than the oxislonce 
of a wide gulf between the two great divisions of tho animal 
kingdom, the Vertebrata and the Inverlebrata: nothing could 
be more revolutionary than the views which would obviously riso 
out of his facts; and within the present year these facts have been 
abundantly confirmed by Prof. Kupfer, whose very clearly wriilon 
and beautifully illustvated paper has just appeared in the current 
number of Schultze’s ‘Archiv fiir microscopischo Anatomie,’ Kupfor's 
researches have been carried on upon Aseidia canina s but thoy more 
than confirm the accuracy of what Kowalowsky had stated to take 
place in Ascidia mammillata, and which may be summed up briolly 
thus:—In the larval Ascidian we have in its caudal appondagos an 
axis skeleton clearly analogous, if not essentially homologous, to tho 
chorda dorsalis of the vertebrate ombryo, as consisting, like it, of 
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rows of internally placed cells, and giving insertion by its sheath 
to muscles, We have further the nervous system and the digestive 
taking up in such embryos much the same positions relatively to 
each other, and to this molluscan chorda dorsalis, that are taken up 
by the confessedly homologous system in the Vertebrata; we have 
the nervous system originating in the same fashion, and closing up 
like the vertebrate myelencephalon out of tho early form of a 
lamellar furrow into that of a closed tube; we have, finally, the 
respiratory and digestive inlets holding the vertebrate relationship 
of continuity'with, instead of the invertebrate of dislocation and 
separation fiom, each other, Such are the facts; but I am not 
convinced that they will bear the interpretation that has been put 
upon them; though I must say the possession of this chorda dor- 
salis by the active locomotor larva of the Ascidian which one day 
settles down into such immobility lends not a little probability to 
Mr, Ilerbert Spencer’s view of the genesis of the segmented 
vertebral column in animals undoubtedly vertebrate, But on this 
view I should not be inconsistent with myself, inasmuch as, 10 waive 
other considerations, the chorda dorsalis in cach case would be con- 
sidered as an adaptive or teleological modification, not a sign of 
morphological kinship’, Much perplexity may or must arise hero ; 
and whilst entertaining these views, I felt myself bound to examine 
myself strictly to find whether in not taking thom up, I might not 
he giving way to that reactionary reluctance to accept new ideas 
which advancing years so frequently bring with them; but a recent 
paper, by Lacaze-Duthiers, published in the ‘Comptes Rendus’ for 
May 90, 1870, and translated’ in the ‘Annals and Magazine of 
Natural Tistory’ for July 1870, would justify me, I think, in 
calling that reluctance by another name. For in that paper the 
renowned malacologist just mentioned has brought to light the fact 
that there is another sessile and solitary Ascidian, the Molgula 
tubulosa, which goes through no such tadpole-like stage as had been 
supposed to be gone through by all Ascidiang except the Salpae, 
which is never active and never puts out the activity which is so 
yemarkable in the other Ascidians, but settles down and remaing 
sedentary immediately after it is set free from the egg-capsule, 

1 See, however, Mr. Herbert Spencer's Appendix D to his principles of Biology, pt. 


iv. chap, xvi, This appendix was printed in 1865, but not published till Decomber 
1869. I had not seen it when I wrote as above, . 
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neither enjoying a Wanderjahr nor possessing a chorda dorsalis, Wo 
are not surprised after this that M. Lacaze-Duthiers observes that 
‘although embryology may and must furnish valuable information 
by itself, it may also, in some casos, lond us into the gravest errors,’ 
Mz. Hancock, of Newenstle-upon-Tyno, has sent us a paper upon 
this subject, which will be read duly and duly noted by us. 

Leaving Malacology, which has not in the United Kingdom 
obtained the same hold as yet upon the public mind that 11 has on 
the Continent, where, ike Entomology, there and hero, it has a 
periodical or two devoted to the recording of the discovaries of its 
votaties, I have much pleasure in directing attention to two short 
papers by Siebold in the ‘Zeitschrift fiir wissenschaltliche Zoologie’ 
(xx. 2, 1870), on parthenogenesis in Polistes gallica v. diadema, and 
on paedogenesis in the Strepsiplera, In each of those shor papers 
Siebold informs us that adequate room and timo could not be given 
them in the Innsbruck meoting held just a yoar ago, or in the 
report of the meeting, It is to me a mattor of difficulty to think 
what there could have been of greater value than thoso papors in 
a section of Wissenschaftliche Zoologie; it will he to all presont a 
matter of congratulation to learn, from the venerable professor's 
papers, that he will shortly favour us with a new work on tho 
subject of parthenogenesis, A fresh instance of parthenogenesis in 
Diptera, viz, in Chivonomus, has just been pat upon revond in 
the St. Petersburg Imperial Academy's Momoirs (xv. 8, Janumy 
13, 1870), 

The subject of the geographical distribution of tho various forms 
of vegetable and animal life over tho surface of the globe, and in 
the various media, air, earth, water—frosh and sali, whethor Qeop or 
shallow—has always been, and will always remain, one of the most 
interesting subsections of biology. It was tho contemplation of 
simple case of geograpliical distribution in the Galapagos archi- 
pelago which brought tho author of the * Origin of Species’ Lace to 
face with the problem which the title of his work embodies; and it 
is impossible that sets of analogous and of more complicated facts 
(many of which, be it recollected, such as tho combination now 
heing effected between ow own fauna and flora and those of 
Australia and New Zealand, are patent to the observations of the 
least observing) should not, since the appearance of that hook, 
force the serious consideration of the explanation it offers upon the 
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thoughts of all who think at all, Tho wonders of the deep-sea 
fauna will, I apprehend, form one, the commensalism of Professor 
Van Beneden another, subject of discussion, and furnish an oppor- 
tunity for receiving instruction to all of us, The one set of obser- 
vations is a striking exemplification of the way in which organisms 
have become suited to inorganic environments; the other is an all 
but equally striking exemplification of the way in which organisms 
can fit and adapt themselves to each other. ‘The current journals 
have}, as was their duty, made us acquainted with what has been 
done in both of these directions; and I nm happy to say that in the 
case of the deep-sea explorations, as in that of parthenogenesis and 
spontaneous generation, 2 now work, giving ® connected and 
general view of the entire subject, is announced for publication, 

One instance of the large proportions of the questions which the 
facts of geographical distribution bear upon, is furnished to us in 
the address recently delivered before tho Geological Socicty by its 
president, who is also our president, and who may have forgotten to 
refer to his own work (see ‘Nature, No, 24, 1870), Another may 
be found in the demonstration which Dy, Giinther, contrary to our 
ordinarily taught doctrines, has given us (‘ Zool, Soc. Trans.’ vol, vi. 
pt. 7, 1868, p. 307) of tho partial identity of the fish-faunas of the 
Atlantie and Pacific coasts of Central America; many, thirdly, are 
furnished to us by Mr. Wallace’s works passin. 

Tt would be superfluons, after introducing even thus hurriedly -to 
your notice so large a series of interesting and important subjects 
as being subjects with which we shall forthwith bogin to deal in 
this Section, to say anything at Jength as to the advantagos which 
may reasonably be expected to accrue from the siudy of Biology. 
I may put its claims before you in a rough way by saying that I 
should be rejoiced indeed if, when money comes to be gvanted by 
the Association for the following up the various lines of biological 
research upon which certain of its members are engaged, we could 
hope to obtain 2 hundredth, or I might say a thousandth part 
of the amount of money which has in the past year been lost to the 
State and to individuals through ignorance or disregard of bio- 
logical laws now well established. I necd say nothing of the 


* See 'Naturo,' No. 39, July 28, 1870, and ‘Royal Society's Procsedings,’ Auguat 
1870, for deep-sea explorations, and ‘Academy,’ September ro, 1870, for common- 
salism, 
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suffering or death which anti-sanilary conditions ontall, as surely 
as, though less palpably and rapidly than, a fire ov a battle; and I 
might, if there were time for it, take my stand simply upon what ig 
measurable by money. This I will not do, ag it ia loss pleasant Lo 
apeak of what has been lost than of that which has been or may be 
gained. And of this latter let mo speak in a few words, and under 
two heads—the intellectual and the moral gains accruing from # 
study of the Natural Ilistory Scionees. As to the intellectual gains, 
the real psychologist and the true logician know very woll that tho 
discourse on method which comes from a man who is an actual 
investigator is worth, even though it be but short and packed 
away in an Introduction or an Appendix, or though it cover but a 
couple of pages in the middle of a books, like tho ‘Regulae Philoso~ 
phandi’ of Newton, more than whole columns of the ‘ Suphisticnl 
Dialectic’ of the ancient Schoolman and his modern followers. ‘If 
you wish your son to become a logician,’ said Johnson, ‘lot him 
atudy Chillingworth '—meaning thoreby that real vital knowledge 
of the art and science can aviso only out of the practice of roasoning; 
and as to the value of aciual experimentation as a qualification for 
writing about method, Claude Bernard and Bertholot ave, and I 
trust will long remain, living examples of what Descartes and 
Paseal, their fellow-countrymen, are illustrious departcd examples, 
(See Janet, ‘Revue des Doux-Mondes,’ tome Ixii, p. 910, 1866.) 

I pass on now to say a word on the working: of natural svionco 
studies upon the faeulty of attention, the faculty which has very 
often and very truly been spokon of as forming tho conneoting-link 
between the intellectual and the moral clemonts of our immatorial 
nature, I am able to illustrate their beneficial working in pro. 
ducing carefulness and in enforcing porsevorance, by a story turning: 
upon the use of, or rather upon the need for, a word. Von Baer, 
now the Nestor of biologists, after a long argumentation (‘Mém. 
Acad, Imp. Sci. St. Pélersbourg,’ 1859, p. 340), of the valuo which 
characterises his argumentations generally, as to tho alfinitios of 
certnin oceanic races, proceeds to consider how it is that certain of 
his predecessors in that spheye, or, rather, in that homisphoro, as 
Mr. Wallace has taught us Oceania is very nearly, had so lamaont- 
ably failed in attaining or coming anywhoro near to tho truth, 
This failure is ascribed to something which ho calls « Ungenirtheit, 
a word which you will not find in a German dictionary, the thing 
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itself not being, Von Baer says, German either, I am happy not 
to be able to find an exact equivalent for this word in any single 
English yocable; the opposite quality shows itself in facing 
conscientiously ‘the drudgery of details, without which drudgery,’ 
Dr. Temple tells us (‘Nine Schools Commission Report,’ vol. ii, 
p. 311), ‘nothing worth doing was ever yet done” Mr, Mill, I 
would add, speaks to the same effect, and even more appositely, as 
far as our purpose and our vocations, are concerned, in his wise 
‘Inaugural Address at St, Andrews,’ p. 50. For the utter incom- 
patibility of an dradalnwpos Gfrnors (these two words give a Thugy- 
didean rendering of ‘ Ungenirtheit’) with the successful investigation 
of natural problems, I would refer any man of thought, even though 
he be not a biologist, to a consideration of the way in which 
problems as simple at first sight as the question of the fecding or 
non-feeding of the salmon in fresh water (see Dr. McIntosh, ‘Linn, 
Soc. Proc.’ vii. p. 148), or that of the agencies whereby certain 
molluges and annelids bore their way into wood, clay, or rocks, 
must be investigated, It is easy to gather from such a considera. 
tion how severe are the requirements made by natural science 
investigations upon the liveliness and continuousness with which 
we must keep our faculty of attention at work. 

I shall speal of but one of the many purely moral benefits which 
may be reasonably regarded either as the fruit of a devotion to or 
as a preliminary to success in natural science, Of this I will speak 
in the words of Helmholtz, talking those words fram a report of 
them as spoken at the meeting of the German Association for the 
Advancement of Science, which was held last year at Innsbruck. 
There Professor Helmholtz, in speaking of the distinctive charac- 
teristics of German scientific men, and of their truthfulness in 
particular, is reported to have used the following words :— 

‘Es hat diesen Vorzug auch wesentlich zu verdanken der Sittenstrenge und dor 
uneigennutsige Begeisterung welche die Manner dor Wissonsohaft behorrscht und 


beseolt hat, und welche sie nicht gekehrt hat an aussere Vortheile und gesellachaft- 
liche Meinnngen, 


These words are, I think, to the effect that the characteristics in 


_ question are in reality to be ascribed to the severe’ simplicity of 


manners ond to the absence of a spirit of self-seeking which form the 
guiding and inspiring principles of their men of science, and 
prevent them from giving themselves up to the pursuit of mere 


» 
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worldly advantages, and-from paying undue homage to the 
prejudices of society, I think Sitéenstrenge may ho considered 
as more or less adequately rendered by the words severe sinplivity of 
manners; ab any vate, as things ave known by their opposites, let 
mo say that it is the exact contradictory of that ‘profound idleness 
and lusuriousness’ which, we axe told by an oxecllont authority 
(the Rev. Mark Pattison, ‘Suggestions on Academic Organization,’ 
Pp. 241),—for whose aceurasy I would vouch in this matter were 
there any need so to do,—‘have corrupted the nature’ of a large 
class of young men amongst ourselves; whilst /de absence of a 
apirit of self-sceking is, in its turn, the contradictory of a corlain 
character which My, Mill (I.c, p. 90) has said to bo ono of tho 
commonest amongst us adults, and fo which Mr. Matthow Arnold 
has assigned the very convenient epithot of ‘Philistine’ Investiza- 
tion as to whether these undesirable tendencies are really becoming 
more rife amongst us, might be carried on with advantage in a 
place such as thig!, in the way of inquirics addressed 10 colonials 
returning home after a successful sojourn abroad, Such porsons are 
able to note differences without prejudice, and, ev Aypothesi, with 
unjaundiced eyes, which we are apt to ovorlook, as thoy may have 
grown up gradually and sldwly. But, perhaps, researches of this 
kind are not quite precisely the particular kind of invostigation 
with which we should busy ourselves; noither would tho londovs of 
fashion, the persons with whom all the responsibility for this 
illimitable mischief rests, bo very likely to liston to any statistics 
of ours, their ears being filled with very diflerent sounds from any 
that, as I hope, will ever come from Section D, Whother men of 
science in England are more or Jess amonablo to blame in this 
matter than the rest of their countrymen, it docs not become us to 
say; but it docs become and concern us to recollect that we have 
particular nnd special reasons, and thoso not far to scok, nov 
dependent on authority alone, for believing and acting upon the 
belief that real snecess in owr course of life is incompatible with 
a spirit of self-secking and with habits of even refined solf~ 
indulgence, 


1 [Liverpool, where this Address was delivored,—Eprror.] 


XLIV. 


ADDRESS ON ANTHROPOLOGY, 


DELIVERED TO THE ANTHROPOLOGICAL DEPARTMENT OF THE 
BRITISU ASSOCIATION FOR TIE ADVANCEMENT OF SCIENCE, 


Sous few weeks ago Mr. James Parker, of Oxford, invited me to 
visit your Somersetshire caves, in the company of the Warwickshire 
Naturalists’ and Archaeologists’ Ficld Club. It struck me that I 
should do well, as I was to preside over the Anthropological 
Department at this British Association Meeting, if I tried to leam 
as much as I could of the relics and of the surroundings of ‘the 
Prehistoric inhabitants of your neighbourhood ; and for this, os 
well as for other reasons, I gladly accepted the invitation. During 
that pleasant midsummer excursion, I was more than once im- 
pressed with the similarity which its incidents bore to those of the 
undertaking in which we are now engaged, and, indeed, to those 
of the study of Anthropology generally. Hirst, the organisation 
of the oxpedition had entailed some considerable amount of labour 
upon those who had charged themselves with that duty; and, 
secondly, 2 thorough exploration of the recesses and sinuositios of 
the several caves which we explored dovolved upon us not only a 
good deal of exertion, but even some slight amount of risk; for 
the passages and galleries along which we worked our way were 
sometimes low and narrow, often steep, and nearly always slippery. 
Thirdly, the outline of the regions explored bore quite different 
aspects accordingly as we lighted them up or had them lit up for 
us in one or in another of several different ways, * 

If in any segment of these caves the outside daylight could any- 
how find a zigzag way down some shaft into the interior, that 
segment wore a general aspect more comfortable to tho eye, and so 
to the mind, than others not so illuminated. These latter regions, 
aggin, varied greatly inter se, according to the various artificial means 
employed for lighting them up, The means ordinarily used for 
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this end made their outlines look a little colder and harder than 
the reality itself, cold and hard though this was; whilst under 
certain other modes of illumination employed (it.is trae, only 
occasionally, and for purposes of effect, not cx necessitude) the sell 
samo outlines looked somewhat lurid. But, howsoever produced 
and howsoever affecting us, the light was light novorthcloss, and, 
on tho whole, we preferred it 2 good deal to the darkness, Tk is 
never well to press a metaphor too far nor too closely; so I will 
now lay aside my parable, though it admits of somo further ox- 
tension, and take up the actual business of the Department, 

It may be well to lay before the Dopartment, first of all, the 
titles of a few of the principal subjects upon which we have papers 
prepared for us; and after, or indecd during the onumoration of 
these specimens .of what will prove, I can assure you, a vory 
valuable series of momoirs, wo can proceed, as will bo natarally 
suggested, to thoso general considerations with which it is cus- 
tomary to open the transactions of such assemblages as ours. 

First among our contributors I must mention the President of 
the London Anthropological Institute, in which Tastitute the Mth. 
nological Socioty of 1844 and tho Anthropological Society of 1863 
are united, Colonel Lane Fox has told us (‘Archaeologin, xii, 
Pp. 45, 1869) that it was whilst serving on tho Sub-cominitico of 
Small Arms in 1851 that he had his attention drawn (o the prin« 
ciple of continuity by obsorving the very slow gradations of pro- 
gress that wore taking place ab that time in the military weapons 
of our own country, Out of thoso Inbours of his on that: Sub.com- 
mittee other benofits have arisen te the country ab large, of which 
it is not my province ‘to speak. What I have to speak of is his 
suggestion, put ont with greater definiteness in his invaluable 
Lecture on Primitive Warfaro, delivered lefore the United Servies 
Institution, June 5, 1868 (p. 15), to tho effect that his find at 
Cissbury furnishes the links which wore wanting to connect, tho 
Paldeolithie with the Neolithic Colt types, Sir John Lubbock? 
and My, Evans? have told us that thoy do nat sce their way 
to accepting this view; and Mr. James Goikie, who holds that 
the palacolithic deposits are of pre-glacial and inter-glacial age, 
is almost necessitated, ar Aypothesi, to repudiate any such transition, 

* + Nilsson’a ‘Primitive Soandinavin,’ Wditor’s Introd, p. 24. 
? t Flint Implements, p, 7a. 
3h 
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He does so (pp. 436-438 of his work on the Grent Ico Age) in 
language which shows us that Colonel Lane Fox’s lecture just re- 
ferred to, with ite diagram No. 1 (printed, it is true, for private 
circulation), could not have met his eye. Colonel Lane Fox’s 
paper will relate to further explorations carried on at Cissbury 
during the present year by a Commifice of the Anthropological 
Institute with the kind permission of Major Wisden, the owner of 
the soil. It will yaise more than one large question for us to 
address ourselves to. I shall, when Colotel Lane Fox’s paper 
comes® before the Department, contribute towards its discussion by 
showing a numbor of flints from Cissbury, given me by my friend 
Myr. Ballard, of Broadwater. 

Mr, Pengelly will, on Monday, give us an account of the ‘ An- 
thropological Discoveries in Kent’s Cavern,’ A more interesting 
subject will not often have been treated in moro interesting 
manner, 

Polynesia and Australasia generally have always been an in- 
teresting field for the anthropologist, Our recent acquisition of 
Fiji makes it doubly interesting to us just now; and a flood of 
literature has burst forth upon us to meet that interest. 

Professor Dr, Carl E, Meinicke is to be heartily congratulated 
on having, in the present year, brought out a work on the islands 
of the Pacific (‘ Dio Inseln der Stillon Oceans, cine geographische 
Monographie” E:ster Theil, Melanesign und Neuseeland, Leipzig, 
1875), in which he can, with not unbecoming pride, say that he is 
atill working upon the same principles which guided him nearly fifty 
years ago in the composition of his works on the continent of 
Australia and the South-Sea races. Though I possess Professor 
Meinicke’s works, I am not as yot entirely in possession of all his 
views; but so far as I can see, they are well worthy of attention. 
. Ido not hesitate, however, at all in saying that the most important 
contribution to the ethnology of Polynesia which has been made 
recently is the article on that subject in the ‘Contemporary 
Review’ for February 1873, by the Rev. 8, Whiimeo, of Samoa. 
And I may say that I am not without hopos that we shall be 
favoured with some papers upon the ethnology, anthropology, and 
future prospects of the Polynesian race by other persons eminently 
qualified to speak upon the subject, as having spon) many years 
usefully among them, and on the spot. I observe that writers who 
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have little respect for most things else, and by no means tno much 
for themselves, speak still with something like appreciation of the 
work done in those regions by the London Missionmy Socioty; 
and we here shall value highly any papers which we may be 
favoured with from men who have had such long and such favour 
able opportunities for forming opinions on matters which touch 
at once our national and our sciontifie responsibilitios, 

‘What question can be of closer concernment than that of the 
possibility of rescuing the inhabitants of Polynesia from that 
gradual sliding into extinction which some writers appent to ae~ 
quiesce in as the natural fato of such races? As a toxt for our 
discussions upon this subject, I will hore quote to the Department 
a passage from the continuation of Waitz’s ‘Anthropologie’ by 
Dr. Gerland—the author, be it remembered, of a special Mono- 
graph upon the Causes of the Deorease and Dying-oul of Native 
Races, which appeared in 1868 (* Uober das Aussterben dor Natur- 
volker,’ Leipzig), and has been often referred to by wrilers on an- 
thropology since that year, and is referred to by himsolf in the 
passage I now lay before you. It runs thus (‘ Anthropologie der 
Naturvélker,’ von Dr. Uheodor Waitz, fortgosetzL von Dr. Georg 
Gorland, 1872, vol. ii, pp. 512, §13)!— 

‘The decrease of the Polynosian populations is not now going on 
as fast as it was in the first half of the contury; it has in some 
localities entirely censed, whilst in othors the indigenous popula. 
tion ia actually on the increase’, rom this it is cloar that the 
causes for that disappearance of the native races which wo discussed 
at longth in the little book above referred (0, aro now less or no 
longer operative. Yor, on the one hand, the natives havo adapted 
themselves more to the influences of civilisation; thoy mre not so 
amenable as they were at first to the action of diseases, although 
we still from time to time havo instances to the contrary at tho 


2 

> See ‘Times’ of Saturday, August 21, 1875, p. 6, whore the Natal correspondent, 
writing of the Cafites, tells us, ‘we shall have to begin civilising tho natives some day. 
We had batter have begun with them ton yoars ago at 200,000 strong, than now at 
$59,000 ; but wa had bettor begin with them now at 350,000 than ton yenis henco 
when they may numbor half-.-million.’ Sinco writing as stove T have reootved 
thiongh my friend the Rev. W. Wyatt Gill » long extract from a papor writton in 
1861, by the Rev, A, W. Murray. ‘this papor fully confirms Gorland’s moro ivcont 
views as to tha prospects of the native races. Mr Murray, having spent forty yoms 
in Polynesia, hag the best possible right to be heard upon it. 
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present moment (see, for example, “Ev. Miss, Mag.” 1867, p. 300, 
Cheever, 295) [or, I may add, our own recont information as to the 
destructive outbreale of measles in Tiji}; they have become more 
able to respond to the efforts to raise their mental and moral status 
than they were; and, with the advanco of civilisation, they have 
begun to avail themselves moro of the remedial agencies which it 
brings with it. On the other hand, we cannot ignore tho fact 
that the Europeans themselves, in spite of many important ex. 
ceptions, have nevertheless done a vory great deal for tho natives, 
and ate always doing more and more for them. Whilst in thig 
matter the English Government desorves preat praise, and whilst 
Sir George Grey has done more for the Polynesians than almost 
any other man, the missionaries nevertheleas stand in the very first 
rank amongst the benefactors of these races, with their unwearied 
self-saorificing activity; and Russel (“ Polynesia,” Hdinb., 1840) is 
entirely right in saying that all the progress which the Polynesians 
have made was really sot on foot by the missionaries, ‘hoy have 
had the greatest influence upon the civilisation of the natives ; 
they have taken their part and protected them when they could ; 
they have further given them the fast foothold, the new fresh 
object, motive, and meaning for their whole existence, of which 
thay stood so much in need. The Polynesians have often dcolared 
. to the missionaries, “If you had not come, we should have perished ;” 
and thoy would have perished if their country had not beon so dis. 
covered, The resources of their physical life wore oxhansted; and 
they had none of the moral nor ideal support for the needs of their 
spiritual nature which thoy stood so urgontly in noed of, as they 
had already attained 2 grade of culture too high to allow of their 
living without some support of that kind, It is true that ex- 
traneous circumstances have'often, especially in the outset, brought 
about their conversion—as, for example, the authority of their 
chiefs, the foree of example, as also, on the other hand, the oceur- 
rence of misfortune, great mortality, tho loss of a battle, ‘after 
which they wished to make the experiment of worshipping a new god 
(Russel, pp. 886, 390), And it is also true that the missionaries 
have introduced them to an excecdingly bigoted and often little- 
elevated form of Christianity; but even this has been a fortunate 
circumstance ; for just the comprehensipility, the plain appeal to 
the senses, of this new religion took hold of the imagination of 
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these races, and they could take hold of it with their understand- 
ing; and, howsoever it may have beon put before them, it was 
immeasurably above the level of heathenism, and considerably 
above that of Mahommedanism. Whatever the dogmas taught 
were, the ethies of Christianity wore tanght with them; and in 
most cases the missionaries gave, at the samo time, in their lives 
striking examples of tho value of those ethic; and tho fact of 
their maintenance and exemplification was the main thing.’ 

Mr, Bagehot has been quoted by Mr. Darwin, in his- Descent of 
Man,’ ed, 1, vol. i. p. 239, ed. 2, p. 182, as saying that ‘if is 
a curious fact that savages did not formerly waste away before the, 
classical nations, as they do now bofore the modern civilised na- 
tions; had they done so the old moralists would have mused over 
the event; but there is no lament in any writer of that period over 
the perishing barbarians,’ On reading this for the first, and indeed 
for a second time, I was much impressed with its beauty nnd 
originality; but beauty and originality do not impress mon per- 
manently unless they be coupled with cortain other qualities, And 
I wish to remark upon this statement, first, that it is exceedingly 
unsafe to argue from the silence of any writer, anciont or modern, 
to the non-existence of the non-mentioned thing, I do uob 
recollect any mention in tho ancient writors of Stonchongo, nor ean 
Tall io mind at this moment any catalogue of the vocabularies of 
the Cimbri and Toutones, of the Ligures and Iberians, with whom 
the ancients were brought into prolonged contact, Those little 
omissions are much to bo regrotted, as, if they had been fied up, 
a great many very interesting probloms would thug have been 
settled for us which we have not as yet sabtled for oursalvex, Bui, 
these omissions do not justify us in thinking that Stonchenge ia an 
erection of post-Roman times, nor in’ holding that any of the 
strange races mentioned wore dovoid of a language. And, secondly, 
what we know of the classical nations dates from a time when tho 
‘merciloss bronze’ had begun to give way to the ‘dark gleaming’ 
steel. But long before the displacement of bronze weapons by iron 
ones, the bronze had had abundant time to displace both stone 
weapons and the people who used them, And it is plain enough to 
suggest that one reason why the old moralists did not muse over 
the disappearance of the aboriginal races lies in the fact thal these 
saces bad neither a contemporary Homor to sing their history, nox 
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an Evans to interpret their weapons after their extinction. The 
actual Homeric poems deal with a region thickly peopled and long 
subdued by a Greek-speaking metal-using race. Rhodes and Crete 
were ag different then from what Fiji and New Guines are now, as 
Merion and Idomeneus are from Thakombau and Rauparahu. But, 
thirdly, let us ask, as the philosophers did with regard to the fish 
and its weight in and out of the bucket of water, Avo the facts 
about which we are to inquire really facts? Now Iam not going 
to plunge into the excursuses appended to editions of Herodotus, 
nor to disouss the history of the Minyae, or of any other race of 
which we know as little. But I will just quote a few verses from a 
beautiful passage in Job which appear to me to give as exact 
a description of a barbarous race perishing and outcast, as could be 
given now by a poetical observer in Australia or California, 
Speaking of such a race the poet says :-—~ 

‘For want and famine they were solitary, flecing into the wilder- 
ness in former time desolate and waste, Who cut up mallows by 
the bushes, and juniper roots for their ment, They wero driven 
forth from among men, (they cried after them as after a thief’;) 10 
dwell in the cliffs of the valleys, in caves of the earth, and in 
the rocks, Among the bushes they brayed; under the nettles thoy 
were gathered together. They were children of fools, yea, children 
of baso men; they wore viler than tho earth’ (Job, chap, xxx. 
yer, 3-8), 

I opine that these unhappy savages must have ‘wasted away’ 
under these conditions, and that there is no need, with such actual 
verae causae at hand, to postulate the working of any ‘mystorious’ 
ageney, any inscrutable poisonous action ‘of the breath of? civilisa- 
tion, What is mysterious to me is not civilisation, but the fact 
that people who ave in relation with it do not act up to its behests, 
And what is the mystery to me is not how an epidemic can, 
when introduced amongst helpless Polynesians, work havoe, but 
how it is that epidemics should be allowed to do so hore in England 
from time to time, We are but some four years away from the 
last small-pox epidemic, of the management, or rather mismanage- 
ment, of which I had myself some little opportunity of taking 
stock ; and what we saw then in England renders it a little super 
fluous to search for recondite causes to account for depopulation in 
countries without Local Boards, You owe much in Bristol to 
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your able, energetic, and ‘eminently suceoxsful officor of health, 
Dy, David Davies. I hope he may favour us with his viows upon 
this very interesting subject, and may, knowing, as ho well dors, 
how much energy and knowledge is required for tho reduction of 
a rate of mortality, tell us how much wickedness, porversity, and 
ignorance is necessary for incveasing such a rate, whether in 
Great or in Greater Britain, I think that he will toll ua that whab 
is mysterious is not the power of tho principles of action T have 
jush mentioned, but the toleration of them. Such, at least, are my 
views}, 

We have several philological papers promised us, Amongst thom 
will be one by the Rev. John Earle, who is known to you in this 
neighbourhood as living near Bath, and who is known to people 
not so pleasantly situated on the earth’s surface as you aro, as the 
author of a Handbook of the English tonguo. I shall, as he will 
he present hereafter to spenk on philology, sparo myself aud you 
the trouble of any remarks on that truly natural scienco, observing 
merely that Dr, Farrar? and Professor Iliickel® ave both agreed 
upon one point, namely that the adoption of natural-history 
methods by the students of languages has opened up for thom 
a fresh career of importance and interest and usefulness. 

Somersotshire is not without its historian ; and the possibility of 
his coming rendors it unadvisable for me to say anything now as to 
the relation of history to our subjech upon tho present occasion, 


+ Since I wrote aw above, wo have recoived tho nows of tho murdor of Conmodory 
Goodenough ut Sante Cruz. Commodore Goodenough was ono of thoyo poraond to 
have met whom makes a man fecl himself distinctly the better for his interviews wd 
intercouse, He was nob only a typical representative of what is callod ‘Armed 
Science,’ he not only possessed the eye to watch and the arm to strike, happily so 
common in our two services, but ho addod to ail this a cultivation and roflnoment 
duly set forth and typified by manners which wore 

‘not idle bug the fruit 
Of loyal naturo and of noble mind.’ 

Té is indeed 0 ‘puzzling world,’ 2s it has heon forcibly phrased, in which auch man 
loses his life, and wo lose his power for good, through the act of what Wordsworth 
calls 

‘A anvage, loathsome, vengeful, and impure.’ 
Still Corfe Castle is near onough to Bristol'ta provent ua from forgetling that wo our 
solver were once ag treachorous and murderous as the modern Papuan, and that less 
than 900 years ago, If we have improved, thero is hopo for them, 

? Farrar on the ‘Growth of Language,’ pp. 17, 18, ‘Journal of Philology,’ 1868, 

® Hickel, ‘Anthropogonie,’ 1874, p. 361. 
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If, however, the Department can find time to listen {0 me a second 
time, I shall be glad to read a short paper myself upon this very 
subject, mainly in the hope of getting Mr, Freoman to speak upon 
it also, . 
I come now (perhaps I should havo como before) to the consider. 
ation of the subject of eraniology and craniography. Of the value 
" of the entirety of the physical history‘of a raco thoro is no ques- 
tion; but two very widely opposed views exist as to the value 
of skull-measuring to the ethnographer. According to the viows of 
one school, craniography and ethnography are all but convertible 
terms; another set of teachers insist upon the great width of the 
limits within which normal human erania from ono and the same 
race may oscillate, and upon the small value which, under such 
cireumstances, we can attach to differences expressed in tenths 
of inches or even of centimotres. As usual, the truth will not be 
found to lie in either extreme view. For tho proper porformanco 
ofa craniographic estimation, two very different processes are neces- 
sary: one is the carrying out and recording a number of measure. 
ments; the other is the artistic appreciation of the general 
impressions as to contour and type which the survey of a series 
of skulls produces upon one, I have often thought that the work of 
conducting an examination for a scholarship or fellowship is very 
similarly dependent, when it is proporly carried out, upon the 
employment of two mothods—one being the system of marking, 
tho other that of getting a goncral impression as to tho power 
of the soveral candidates; and I would wish to be wndorstood to 
mean by this illustration not only that tho two linos of inquiry aye 
both dependent upon the combination and counterchecking of two 
different methods, but also that their results, like the results of some 
other human investigations, must not be always, even though they 
may be sometimes, considered to be free from all and any need for 
qualification, Persons like M. Broca and Professor Acby, who 
have carried out the most extensive series of measuremonts, ave 
not the persons who expross themselves in the strongest language 
as to craniography being the universal solvent in cthnography ov 
anthropology. Acby, for example, in his ‘Schiidelformen der 
Menschen und der Affen,’ 1867, p, 61, says:—‘ Aus dem gosagton 
geht hervor, dass die Stellung der Anthropologie gegontiber den 
Schidelformen eine ausserordentlich schwierige ist;’ and the per. 
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petual contradiction of the results of the skull-measuremonts carried 
out by others, which his paper (published in last year’s ‘Archiv 
fiir Anthropologie, pp, 12, 14, 20) abounds in, furnishes a practical 
commentary upon the jnst quoted words, And Broen’s words ave 
especially worth qnoting, from the ‘Bulletin do la Société d’An- 
thropologie de Paris, Nov. 6, 1873, !p. 824 :— Dans I’état retuel 
de nos connaissances la craniologic ne peut avoir In prétention de 
voler de. ses propres ailes, eb do substituor ses diagnostics aux 
notions fotrnies par Pethnologic of par l’archéologie,’ 

I would vonturo to say that the way in which a person with the 
command of a considerable number of skulls procured from some 
one district in modern times, or from some one kind of tumulus or 
sepulchre in prehistoric times, would naturally address himself to the 
work of arranging thom in a museum, furnishes us with a conurete 
illustration of the true limits of ecraniography. I say ‘a person 
with the comrhand of a considerable number of skulls ;’ for, valuable 
as a single skull may be, and often is, as furnishing the missing 
link in a gvadational series, one or two skulls by themselves do not 
justify us (excopt in rare instatices, which I will horeinafter specify) 
in predicating anything as to their nationality, Greater rshness 
has never been shown, even in a realm of scionce in which rashness 
has only recently boon proceeded against under an Alion Act, than in 
certain speculations as to the immigration of races into various 
corners of the world, based upon tho casual discovory in sual plucos 
of single skulls, which skulls wero idontificd, on tho ground of their 
individual charactors, as having bolonged to races shown on no 
other evidence to have ever set fool there. . 

Ii is, of course, possible onough for a skilled oraniographer to be 
tight in roferring evon a single skull to some particular nationality; 
an Australian or an Eskimo, or an Andamancso might bo so referred 
with some confidence; but all such successes should bo recorded 
with the reservation suggested by the words, wi corum qui peri- 
erunt ? and by the English line, ‘the many fail, tho ono suceceds.” 
They are the shots which have hit, and have been recorded. But 
if, if is unsafe to base any othnographic conclusions upon tho ex~ 

- amination of one or two skulls, if is noi so when wo oan examina 
about ten times as many—ten, that is to say, or twonty, tho 
locality and the dates of which ave known as corlain quantities, A 
craniographer thus fortunate casts his eyo over the entire series, 
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and selects from it one or more which correspond to one of the 
great types based by Retzius not. merely upon consideration of pro- 
portionale lengths and breadths, but also upon the artistic con- 
siderations of type, curve, and contour, IIe measures the skulls 
thus selected, and so furnishes himsolf with a cheek which even 
the most practised eye cannot safoly disponse with, Ie thon pro. 
ceeds to satisfy himeclf as to whether tho entire series is referable 
to one alone of the two great typical forms of Brachycephaly or 
Dolichocephaly, or whether both types are repreaentod in it, and if 
go, in what proportions and with what admixture of intermediate 
forms, With a number of Peruvian, or, indeed, of Wostern 
American skulls generally, of Australian, of Tasmanian, of Eskimo, 
of Veddah, of Andamanese ciania before him, tho craniographer 
would nearly always, setting aside a few abnormally aberrant 
{which ave frequently morbid) specimens, refer them all 1o ono 
single type1, 

Matters would be very different when the craniographer came to 
deal with a mixed race like our own, or like the population of 
Switzerland, the investigation into the craniology of which has 
resulted in the production of the invaluable ‘Crania Telvetica’ of 
His and Riitimeyer. At once, upon the first inspection of a sories of 
crania, or, indeed, of heads, from such a race, it is evident that some 
are referable to one, some to another, of one, tavo, or threo typical 
forms, and that a residue remains whose existence and character 
is perhaps explained and oxpressed by calling thom ‘Mischformen,’ 
Then arises a most interesting quostion—IIas the result of intor- 
crossing been such as to give a preponderance to those ‘Misch- 
formen?’ or has it not rather been such as in the ultimate resort, 
whilst still testified to by the presonce of intermodinting and intor- 
connecting links, to have left the originally distinct forms still in 


1 It i not by any means entirely comect to say that thoro ia no vailety observable 
among 1A0es living in isolated savage pmity, The good people of Bacon who, when 
they fhat saw them, said all the Bashkira in a regiment brought up to the Rhine in 
1813 by the Russians were as like to each other as twins, found, in the course of a» 
few weeks, that thoy could distinguish them readily and sharply enough (see Egkor, 
‘Cronin Germaniae Oesid’ p. 25 ‘Archiv fur Anthrop’ v. p. 488, 18425, And reat 
natiwalista, such as Mr, Bates, practised in the discrimination of zoological differences, 
expieas themselves as struck anther with the amount of unlikeness than with that of 
Hkenegs which prevails amongst savage tribes of the gioatest simplicity of life and the 
most entire freedom from crossing with othr races, But these observations relate to 
the living heads, not to the skulle, 
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something like their original indepondenee, and in tho possossion of 
an unoverwhelmed numerical ropresentation ? The Jaitor of those two 
alternative possibilities is certainly often to be soon realised within 
the limits of a modern so-called ‘Inglish’ or so-called ‘ British’ family; 
and His has laid this down as being the result of tho investigations 
above mentioned into the Ethnology of Switzerland, At the same timo 
it is of cardinal importance 4o note that Iis has retorded, though only 
in 2 footnote, that the skulls which combino the characters of his 
two best-defined types, the ‘Sion-Typus’ to wit, and the ‘Disentis- 
Typus,’ in the ‘Mischform,’ which he calls ‘Sion-Disentis Misch- 
linge,’ are the most capacious of the entiro sories of tho ‘Crania 
Helvetica,’ exceeding, not by their maximum only, but by their 
average capacity also, the corresponding capncitios of every one of 
the pure Swiss types’, Intercrossing, therefore, is an ageney which 
in one set of cases may operate in the way of enhancing individual 
evolution, whilst in another it so divides iis influence ns to allow of 
the maintenance of two types in their distinctness. Both these 
vesults are of equal biological, the latter is of pro-ominent archaco- 
logical interest, Retzins? was of opinion, and, with a few qualili- 
cations, I think, more recent Swodish Ethnologists would agree, 
that the modern dolichocephalic Swedish cramium was vory closely 
affined to, if not an exact reproduction of the Swedish cranium of 
the Stone Period; and Virchow® holds that the modern brachy- 
cephalic Danish skull is similarly related to the Danish skull of the 
same period, ‘Thoro can bo no doubt that the Swedish cranium is 
very closely dimilar indecd to the Anglo-Saxon; and the skulls 
which still conform to that type amongst us will be by most mon 
supposed to be the legitimate representatives of tho followors of 
Hengest and Morea, just as the modorn Swedes, whose country has 
been less subjected to disturbing agencies, must be held to be the 
lineal descendants of the original occupiers of their soil. I am in- 
clined to think that the pormanence of the brachycephalie stock and 
type in Denmark.has also its hearing upon the Ethnography of this 
country, In the Round-Barrow or Bronze Poriod in this country, 
sub-spheroigdal crania (that is to say, ovania of a totally different 


+ 


* Sea Dr, Beddoo, ‘Mem. Soo. Anth, Lond.’ iil, p. 552; Muth, p. 308, 1875; 1. 
Wilson, cit, Brace, ‘Races of the Old Waild,’ p. 380; and fis, ‘Cian Melvoticn.’ 

? « Hthmologische Schriften,’ p. 7, 

5 © Archiv fu Anthopulogis,’ iv, pp 71 and 80, 
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shape and type from those which are found in exclusive posses- 
sion of the older and longer barrows) are found in great abund- 
ance, sometimes, as in the South, in exclusive possession of the 
sepulchre, sometimes in company, as in the North, with skulls of 
the older type. ‘The skulls ae often strikingly like those of the 
same type from the Danish tumuli, On this coincidence I should 
not stake much, were it nob confirmed by other indications, And 
foremost amongst these indications I should placo the fet of the 
‘“Thee-interments,’ as they have been called (interments, that is, 
in coffins made out of the trunk of a tree), of this country, and of 
Denmark, being so closely alike, Tho well-known monoxylic cofin 
from Gristhorpe contained, together with other relics closely similar 
to tho relics found at Treenhoi, in South Jutland, in a similar 
coffin, a skull which, as Z can {estify from a cast given me by my 
friend My, II, 8. Ilarland, might very woll pass for that of a 
hiachycephalic Dane of the Neolithie period. Canon Greenwell 
discovered a similar monoxylic coffin at Skipton, in Yorkshire ; and 
two others have been recorded. from the same county—one [vom tho 
neighbourhood of Driffield, the other from that of Thornborough, 
Evidence, again, is drawn from Col, Lane Vox’s opinion that the 
earthworks which form such striking objects for inquiry here and 
there on the Enst-Riding Wolds must, considering that the ait of 
war has been the same in its broad features in all agos, have been 
thrown up by an invading force advancing from tho cast const. Now , 
we do know that England was not only made Ingland by immi- 
giation from that corner or angle whore the Cimbrie Peninsula 
joins the mainland, but that long after that change of her name 
this country was successfully invaded from that Pormingula itself. 
And what Swegen and Cnut did some four hundred and filty years 
after the time of Hengist and Ilorsa, it is not unreasonable to 
suppose other warriors and other tribes from the same locality may 
have done perhaps twice or thrice as many centuries further back in 
time than the Saxon Conquest, The hugo proportions of the 
Cimbri, Tentones, and Ambrones are just what the skeletons of tho 
British Round-Barrow folk enable us now to reproduoe for our- 
selves, It is much to be regiotted that from tho vast slaughtors of 
Aquae Sextiae and Vereellae, no relics havo been preserved which 
might have enabled us to say whether Boiorix and his companions 
had the cephalic proportious of Neolithic Danes, or those very 
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different contows which we are familiar with from Saxen graves 
thioughout England, and from the so-called ‘Danes’ graves’ of 
Yorkshire. Whatever might be tho result of such a discovery and 
sach « comparison, T think it would in neithor event justify the 
application of the term ‘ Kymrie’ to the particular form of skull to 
which Retzius and Byoca have assigned it. 

Some years ago I noticed the absence of tho brachyeophalic 
British type of skull from an extonsivo serics of Romano-British 
skulls which had come into my hands; and subsequently to my 
doing this, Canon Greenwell pointed out to me that such skulls 
as wo had from late Keltio cemeteries, belonging to tho com- 
paratively short poriod whieh elapsed belween the ond of the 
Bronze Poriod and the establishment of Roman rule in Greab 
Britain, seemed to have 1everted mostly to the prac-Bronze dolicho- 
cephalic type. This lattor typo, the ‘kumbecephalio type’ of 
Professor Daniel Wilson, manifes(s a singular vitality, as the Into 
and much lamented Professor Phillips pointed out long ago at a 
Meeting of this Association held al Swansen—tho dark-haired 
variety, which is very ordinarily tho longer-headod and the shorter- 
statured variety of our countrymen, boing vopresented in. vory preat 
abundance in those regions of England which can bo shown, hy 
irrefragable and multifold evidence, to havo beon most thoroughly 
permeated, imbibed, and metamorphosed by the infusion of Saxons 
and Danes, in the districts, to wit, of Derby, Leicester, Stamford, 
and Loughborough, ILow, and in what way, this type of men— 
one to which somo of the most valuable men now bearing the name 
of Englishmen, which they once abhorred, belong—has contrived to 
yenssert itself, wo may, if J am rightly informed, hear somo dis- 
cussion in this departmont, Before leaving this pavt of my subject 
I would say that the Danish type of head still survivos amongst 
us; but if is io my thinking not by any means so common, at 
least in the Midland counties, as the dark-haired type of which wo 
have just becn speaking. And I would add that I hoje 1 may 
find that the views which I have hore hinted ab will be found to 
be in accord with the extensive researches of Dr, Beddoo, a gat tle- 
man who worthily 1epreaenis and upholds the intorests of Anthro~ 
pology in this city, the city of Prichard, and whois considered to be 
more or less disqualifted for oecupying the post which 1 now hold, 
mainly from the fact that he has occupied it bofore, and that the 
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rules of the British Association, like tho laws of England, have 
more or less of an abhorrence of perpetuities, 

The largest result which craniometry and eubage of skulls have 
attained is, to my thinking, the demonstration of the following ~ 
facts, viz, fist, that the cubical contents of many skulls from the 
earliest sepultures from which we have any skulls at all, are larger 
considerably than the average enbical contents of modern European 
skulls; and secondly, that the female skulls of those times did not 
contrast to that disadvantage with ihe skulls of their male con- 
temporaries which the average female skulls of modern dayg do, 
when subjected to a similar comparison’. Dr. Thurmam de- 
monstrated the former of these facts, as regards the skulls from the 
Long and the Round Barrows of Wiltshite, in the Memoirs of tho 
London Anthropological Society for 1865; and tho names of Lez 
Eyzies and Cro-Magnon, and of the Caverne de l'IIomme Movt, 
4o which we may add that of Soluiré, remind us that the first of 
these facts has been confirmed, and the second both indicated and 
abundantly commented upon by M. Broea. 

The impression which these facts make upon one, when one 
first comes to realise them, is closely similar to that which is made 
by the first realisation to the mind of tho existence of a subtropical 
Flora in Greenland in Miocene times, All our anticipations aie 
precisely reversed, and in each case by a weight of demonstration 
equivalent to such a work; there is no possibility in either case 
of any mistake; and we acknowledge that all that wo had ex- 
pected is absent, and that where wo had looked for poverty and 
pinching there we come upon luxuriant and exuberant growth. 
The comparisons we draw in cither case botween the past and the 
prosent are not wholly to the advantage of tho latter: still such 
are the facts, Philologists will thank me for reminding them of 
Mz, Chauncy Wright’s brilliant suggestions that tho large relative 
size of brain to body which distinguishes, and always, so fur as we 
know, has distinguished the human species aa compared with tho 
species most nearly related to il, may be oxplained by the psycho- 
logical tenet that the smallest proficiency in the faeulty of language 


* Tho subequality of the male and female skulls in tho Jess civilised of modern 
raoos was pointed out as long ago as 1845, by Retvius in Miller's ‘Archiv,’ p, 89, and 
was commented upon by Huschke, of Jena, in his ‘Sohiidel, ILirn und Selo, PP. 
48-51, in 1854. * 
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may ‘require more brain power than tho greatest in any other 
divection, and that ‘we do not know and have no means of know- 
ing what is the quantity of intellectual power ag measured by brains 
which even the simplest use of language requires 1” 

And for the explanation of the pre-ominently largo sizo of the 
brains of these particular representatives of our species, the tenants 
of prehistoric sepulchres, we havo to bear in mind, first, that they 
wore, as the smallness of their numbors and the largeness of the 
tumuli lodging them may be taken to prove, tho ehiofs of their 
tribes; and, secondly, that modern savages have been known, and 
prehistoric savages may therefore be supposed, to have occasionally 
elected their chiefs to their chiefininships upon grounds furnishod 
by their superior fitness for such posts—that is to say, for their 
superior energy and ability, Some persons may find it diffeult to 
believe this, though such facts are deposed to by mosb thoroughly 
trustworthy travellers, such as Baron Osten Sacken (referred to by 
Von Baer, in the ‘ Report’ of the famous Anthropological Congress 
at Géttingen in 1861, p. 22), And they may object to accepting 
it, for, among other reasons, this reason—to wil, that Mr, Calton 
had shown us in his ‘Men of Science, their Naturo and Nurturo,’ 
p- 98, that men of great energy and activity (thal is to say, just 
the very men fitted to act as Jeaders of and to commend them- 
selves to savages?) havo oidinarily smaller-sizod heads than mon 
possessed of intellectual powor dissocinted from thoso qualities, 

The objection I specify, as well a3 those which I allndo to, may 
have too much weight assigned to them ; but we can waivo this 
discussion and put our feet on firm ground when wo spy that in all 
savage communities the chicls have a larger sharo of food and 
other comforts, such as there are in savage life, and have conse~ 
quently better and larger frames—or, as tho Rev, 8. Whilmeo puts 
it (4. ¢.), when observing on the fact as noticed by him in Polynesia, 
a more ‘portly bearing. This (which, as the sizo of the brain 
increases within certain proportions with tho increaso of the size of 


1 The bibliogiapher will thank me also for pointing ont to him that tho important 
paper in the ‘North-American Review,’ fo. Ootobor, 1870, p, 298, fom which I 
have just quoted, has actually exeaped the wondoifully exhaustive ene of Dr, 
Soidlitz (sae his ‘Darwin’sche Theorie,’ 1878). 

* An interesting and instructive atory in ilustiation of tho kind of qualities which 
do recormnend 2 man to savages, is told us by Sir Bavtlo Fiore in his pomphlot, 
‘ Oluistianity suited to all forms of Civilization,’ pp, 12-14. 
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the body, is a material fact in every sense) has heen testified 10 by 
a multitude of other observers, and is, to my mind, one of the 
most distinctive marks of savagery as opposed to civilisation, Ié 
is only in times of civilisation that men of the puny stature of 
Tydeus or Agesilaus ave allowed their proper place in the manago- 
ment of affairs. And men of such physical sizo, coupled with such 
mental calibre, may take comfort, if they noed it, from the purely 
quantitative consideration, that large as aro the individual skulls 
from prehistoric graves, and high, too, as is tho averngo obtained 
from a number of them, it has nevertheless not beon shown that 
the largest individual skulls of those days wero larger than, or, 
indeed, as large as the best skulls of our own days; whilst the 
high average capacity which the former series shows is yondily 
explicable by the very obvious consideration that the poorer speci- 
mens of humanity, if allowed to live at all in thoso days, were, 
at any rate, when dead not allowed sepulinre in the ‘ tombs of the 
kings,’ from which nearly exclusively wo obtain our prehistoric 
eranin, M., Broca* has given us yeb furthor ground for retaining 
our self-complacency by showing, from his oxtensive series of 
measurements of the ciania from successive epochs in Parisian 
burial-places, that the average capacity has gono on steadily 
increasing, 

It may be suggested that a largo brain, as calculated by the 
cubage of the skull, may nevortheless have bean a comparatively 
lowly organised one, from having its molecular constibution quali- 
tatively inferior from the nouroglia boing developed to the dis- 
advantage of tho nourine, or from having its convolutions few and 
simple, and being thus poorer in tho aggregate mass of its grey 
vesicular matter. It is, perhaps, impossible to dispose absolutely 
of cither of these suggestions. But, as regurds the first, i seems 
to me to be exccedingly improbable that such could have been the 
case, For in cases where an overgrowth of neuroglia has given 
the brain increase of bulk without giving it inerense of its true 
nervous clements, the Seolch proverb, ‘Mucklo brain, little wit,’ 
applies; and the relatively inferior intelligence of the owners of 
such brains as seen nowadays may, on tho principle of continuity, 
he supposed to have attached to the owners of such brains in 


? Sea his paper, ‘Bull, Soo, Anthrop. do Pavia,’ £. iii, sev, 1, 1862, p, 102; ov his 
collected ‘Mémoires,’ vol, i p, 348, 1871, 
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former times, But those times were times of a sovorer struggle 
for existence than even the present ; and inforior intolligencos, and 
specially the inferior quickness and readiness observable in such 
cases, if may well be supposed, would have fared worse thon than 
now. There is, however, no necd for this supposition; for, as 
a matter of facet, the brain-case of brains so hypertrophied + has a 
very readily recognisablo shape of its own, and this shapo is 
not the shape of the Cro-Magnon skull, nor indeed of any of tho 
prehistoric skulls with which I am acquainted, 

As vegards the second suggestion, to the offect that a large 
brain-case may have contained a brain the convolutions of which 
were simple, broad, and coarse, and which made up by consequence 
a sheet of grey matter of less square aren than that made up ina 
brain of similar size but of more complex and slenderer convolu- 
tions, I have to say that it is possible this may have beon tho caso, 
bot that it seoms to me by no means likely, Vory luge skulls 
are sometimes found amongst collections purporting to have como 
from very savage or degraded races; such a skull may bo seon in 
the London College of Surgeons with a label, 5357 D, Bushman, 
G, Williams, Presented by Sir John Lubbock ?;’ and, from what 
Professor Marshall and Gratiolet have taught us as to othor Bush- 
man brains, smallor, it is true, in size, we may bo inclined to think 
that the brain which this large skull onco contained may nover. 
theless have been much simpler in its convolutions than a Huropean 
brain of similar sizo would bo. ‘This skull, howevor, is an isolated 
instance of such proportions amongst Bushman skulls, so fi, ab 
least, as I haye beon able to discovor; whilst the skulls of proe 
historic times, though not invariably, are yob mosl ordinarily large 
skulla, cA large brain with coarsc convolutions puts its possessor 
ata disadvantage in the struggle for existonce, as its proator size 
is nob compensated by greater dynamical activity; and heneo 
I should bo slow to explain the large sizo of anciont skulls by 
suggesting that they contained brains of this negative character, 

1 IT may, perhaps, be allowed to oxpress here my aurprish ab tho atatomentsmnde by 
Messra, Wilks and Moxon, in their very valuablo ‘Pathological Anatomy,’ pp. 217, 
218, to the offect that they have not met with auch cases of Corolnal Hypa trophy, 
They were common enough at the Childron'’s Hospital in Gheat Ormonil Street whon 
I was attached to it, 


* [This skull {a evidently 1ag9 of the now Catalogue of Cranin plepated by 
Professor Flower, whore it ig named The Crantum of a Koranna,'- -Boxzor,] 
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And Lam glad to see that M. Broea is emphatically of this opinion, 
and that, after a judicious statement of the wholo case, he ex- 
presses himself thus (‘ Revue d'Anthropologio,’ ii, 1, 38): ‘ Rien ne 
permet done de supposer que les rapports de la masse encéphalique 
avec l'intelligence fussenf autres chez eux que chez nous.’ 

Ib is by a reference to the greater severity of the struggle for 
existence, and to the lesser’ degree to which tho principlo of division 
of labour was carried out in olden days, thal M. Broea, in his paper 
on the Caverne de ’'Tomme Mort just quoted from, explaing the 
fact of the subequality of the skulls in the two soxos, his is an 
adequate explanation of tho facts; Lut to the facts as already stated, 
I can add from my own exporienca the fact that though the 
female skulls of prehistoric times me often, they ave not always 
equal, or nearly, to those of the male sex of those times; and, 
secondly, that whatever the relative size of the head, the limbs and 
trunk of the female portion of those tribes wore, as is still the case 
with modern savages, very usually disproportionately smaller than 
those of tho male. This is readily enough explicable by a reference 
to the operations of causes exemplifications of tho working of which 
are unhappily not far to seek now, and may be fuund in any detail 
you please in those anthropologically interesting (however other- 
wise unpleasant) documents, the Police Reports. 

Having before my mind tho liability we are all under fallaciously 
to content ourselves with recording the shots which hit, I must 
not omit to say that ono at least of the more recontly propounded 
doctrines in Craniology docs not seem lo mo to be firmly established, 
This is the doctrine of ¢ ocoipital dolichocophaly’ being’ a chnracter- 
jstic of the lower xaces of modern days and of prehistoric races as 
compared with modern civilised races, I have not beon able to 
convince myself by my own measurements of the tonability of this 
position ; and I observe that Ihering has expressed himself to the 
same effect, appending his measurements in proof of his statements 
in his paper, ‘Zur Reform der Craniomotvie,’ published in the 
‘Zeitschrift fir Ethnologio’ for 1873. ‘Tho carefill and extensive 
measuroments of Acby! and Weishach? havo shown that the ocei- 
pilal region enjoys wider limits of oscillation than either of the 
other divisions of the cranial vault, I have some regret in saying 


1 Achy, ‘Solndelform dos Monschen und der Affen, pp. 11, ra, and 128, 
4 Weisbach, ‘Die Schadelform dor Roumanon,’ p. 32, 1869. 
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this, partly because writers on such subjects as ‘Literature ‘nnd 
Dogma’ have already mado uso of the phrase ‘ occipitally dolicho- 
cephalic,’ as if it represented one of {he permanent acquisitions of 
science; and I say it with even more regrot, as it concorns the 
deservedly honoured names of Gratiolel and of Broca, to whom 
Anthropology owes so much. What is iruo in the doetrino rolates, 
among other things, to what is matter of common observation as to 
the fore part of the head rather than to anything which is really 
constant in the back part of the skull, This matter of common 
observation is to the effect that when the car is ‘ woll forward? in 
the head, we do ill to augur well of the intelligence of its owner, 
Now the fore part of the brain is irrigated by tho carotid artorics, 
which, though smaller in calibre during the first years ol’ life, 
during which the brain so nearly attains its full sizo, than they are 
in the adult, are nevertheless relatively large even in thoso carly 
days, and ave both absolutely and relatively to the brain which 
they have to nourish, much larger than the vertebral arteries, which 
feed its posterior lobes, IL is easy thorofore to sco that a brain in 
which the fore part supplied by the carotids has been stinted of duo 
supplies of food, or however stunted in growth, is a brain tho entire 
length and breadth of which is likely to he ill-nouvished, As £ 
have never seen reason to believe in any corobral localisation which 
was not explicable by a reference to vascular irrigation, it was with 
much pleasure that I read thé remarks of Messrs, Wilks and Moxon 
in their recently published ‘ Pathological Anatomy, pp. 207, 208, 
as to the indications finished by the distribution of tho Pacohio« 
nian bodies as to differences existing in the blood-currents on the 
back and those on the foro part of the brain. Theso remarks are 
the more valuable, as mere hydraulics, Profvssor Clifton assures me, 
would not have so clearly pointed out what tho physiological up- 
growLhs seem 10 indicate, Any inciease, again, in the length of 
the posterior cerebral arteries is pro ¢anto o disadvantage to the 
parts they fecd, Tf the blood-curront, ag these facts seem to show, 
is slower in the posterior lobes of tho brain, it is, upon purely 
physical principles of endosmosis and cxogsmosis, plain that thage 
sepments of the brain are less efficient organs for the mind to 
work with ; and here again ‘ occipital dolichocophaly’ would have 
“a justification, though one founded on tho faets of the nuirition of 
the brain-cells, not on the proportions of the brain-cage, In many 
gue 
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(but not in all) parts of Continental Europe, again, the opithet 
‘long-headed’ would not have the laudatory connotation which, 
thankg to our Saxon blood, and in spite of the existence amongst 
us of other varieties of dolichocephaly, it still retains here. And 
the brachycophalic head which, abroad? at least, is ordinarily a 
more capacious one, and carried on more vigorous shoulders and 
by more vigorous owners altogether than the dolichocephalie, 
strikes a man who has been used to live amongst dolichocephali 
by nothing more forcibly, when ho first comes to take notice of it, 
than by the nearness of the external car to the back of the head ; 
and this may be said to constitute an artistic occipital brachy. 
cephalism, But this does not imply that the converse condition 
is to be found conversely correlated, nor does it justify the use of 
the phrase ‘ occipital dolichocephaly’ in any etymological, nor evon 
in any elhnographical sense. 

I shall now content myself, as far as craniology is conecrned, by 
an enumeration of somo at least, of {he various recent memoirs upon 
the subject which appear to me to be of pre-eminent value, And 
foremost amongst these I will mention Professor Cleland’s long and 
elaborate scientific and artistic paper on the Variations of the 
Human Skull, which appeared in the Philosophical Transactions 
for 1869, Next I will name Ecker’s admirablo, though shorter, 
memoir on Cranial Curvature, which appeared in tho ‘ Avehiy fiir 
Anthropologie,’ a journal already owing much to his Iabours, in 
the year 1871, Acby’s writings I have alrendy reforved to, and 
Thering’s, to be found in recent numbers of the ‘Archiv fiir An- 
thropologio’ and the ‘Zeitschrift fur Ethnologie’ deserve your 
notice, Professor Bischoff’s papor on the Mutual Relations of the 
horizontal cireumforence of the Skull and of its contents to 
each other and to the weight of the Brain, has not, as I think, 
obtained the notice which it deserves. Ii is to be found in the 
Proceedings of the Royal Society of Munich for 1864, the same 
year which witnessed the publication of the now constantly quoted 
‘Crania Helvetica’ of Professors Ilis and Riitimeyer. Some of 
the most important resulls contained in this work, and much im- 
portant matter besides, were made available to the exclusively 


' See upon this point —Broca, ‘Bull. Soe, Anth,’ Paria, ti. p. 648, 1861; dbdd, 
Dee, 5, 1872; Virchow, ‘Archiv fir Anth y, p. 535; ‘Zeitschrift fir Ethnol’ iy, 2, 
p. 36; ‘Sammlungen,’ ix. 193, p. 45, 18745 Beddoo, ‘Mem, Anth, Suc, Lond.’ ii. p 330, 
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English reader by Professor Tuxley, two years later, in the * Pre- 
historic Remains of Caithness.’ I have mado a list, perhaps not 
an exhaustive one, but containing some dozen momoira by Dr. 
Beddoe, and having read them or nearly all of them, T can with a 
very safe conscionce recommend you all to do the like. I enn say 
nearly the same as regards Broca and Virchow, adding that the 
former of these two savants has set the othor two with whom | 
have coupled him an excellent example, by collecting and publish- 
ing his papers in consecutive volumes, 

But I should forget not only what is due to the placo in which 
Lam speaking, but what is due to the subject I am here concerned 
with, if in speaking of its literature, I omitted the name of your 
own townsman, Prichard, IIe has been called, and, 1 think, 
justly, the ‘father of modern Anthropology,’ I am but putting 
tho same thing in othor words, and adding something more specific 
to it, when I compare his works to thoso of Gibbon and Thirlwall, 
and say that they have attained, and scem likely to maintain por- 
manently, a position and importance commensurate with that of 
the ‘stately and undecaying’ productions of those great Knglish 
historians. Subsequently to the first nppeaiance of thoso histovies 
other works have appeared by other authors, who have dealt ia 
them with the same poriods of timo. I have no wish to depresiate 
those works ; their authors have not rarely icctified a slip and cor- 
yeoted an orror into which their great predecossors hd fallen, 
Nay,'more, the Inter comers have by no means noplocted to wail 
thomsclves of the advantages which the inereaso of knowledys, 
and the vast political experience of the last thirty yenrs have put 
at their disposal, and they havo thus occasionally had opportunities 
of showing moro of the truco proportions and relations of oven 
great evenis ond catastrophes; still the older works rotnin a 
lasting value, and will remain as solid testimonies to Mnglish in- 
tellect and English capacity for largo undertakings as long as our 
now rapidly extending language and literature live, ‘The same 
may be most truthfully said of Prichard’s ‘Researches into the 
Physical History of Mankind” An ineronse of knowledge may 
supply us with fresh and with stronger arguments than he could 
command for some of the great conclusions for which he con- 

* tended; such, notably, has been the case in the quostion (though 
‘question’ it can no longor be called) of the Unity of tho human 
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species; and by the employment of the philosophy of continuity 
and the doctrine of evolution, with which the world was not made 
acquainted till more than ten years after Prichard’s death, many o 
weaker man than he has been enabled to bind into more readily 
manageable burdens the vast collections of facts with which he had 
to deal, Still his works remain, massive, impressive, enduring — 
much as the headlands along our southern coast) stand out in tho 
distance in their own grand outlines, whilst a close and minute 
inspection is necessary for the discernment of the forts and fosses 
added to them, indeed dug out of their substance, in recent times, 
If we consider what the condition of the subject was when 
Prichard addvessed himself to it, we shall be the better qualified to 
take and make an estimate of his merits. This Prichard has himself 
described to us, in a passage to be found in the proface to tho 
third volume of the third edition of the ‘Physical Ilistory, pub- 
lished in the year 1841, and reminding one forcibly of a similar 
uéterance of Avistotlo’s, al the end of one of his logical treatises 
(‘Soph, Elonch,’ cap. xxxiv. 6), These aro his words :— 

‘No other writer has surveyed the same field, or any great part 
of it, from a similar point of view... . The lucubations of 
Herder and other diffuse writers of the same description, while 
some of them possess a merit of their own, are not concerned in the 
same design, or directed towards the same scope, Their olject is 
to portray national character as vesulling from combined influences 
—physical, moral, and political, Thoy abound in genoralisations, 
often in the speculative flights of a discursive fancy, and afford 
little oy no aid for the close induction from fuels which is the aim 
of the present work. Nor have these inquiries often come within 
the view of writers on Geography, though the history of the 
globe is very incomplete without that of itg human inhabitants,’ 

A generation has scarcely passed away since these words were 
published in 1841; we are living in 1875; yot what a change has 
been effected in the condition of Anthropological literature !. Tho 
existence of such a dignified quarterly as tho ‘ Archiv fiir Anthvo- 
pologie,’ hearing on its titlepage in alphabetical order the honoured 
names of V, Baer, of Desor, of Ecker, of Hellwald, of IIis, of Lin- 
denschmit, of Lucas, of Riitimeyer, of Schaaffhausen, of Semper, 
of Virchow, of Vogt, and of Welcker, is in itself perhaps the most 
striking evidence of the advance mado in this time, as being the 
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most distinctly ponderable, and in every sonse the largest, Anthro. 
pological publication of the day. 

Archaeology, which but a short time back was studied in a 
way which admirably qualified its devotees for being” called ‘con- 
noisseurs,’ but which scarcely qualified them for being called mon 
of Science, has by its alliance with Natural [istory and its adop~ 
tion of Natural Ilistory methods, and its availing itsolf of the 
light afforded by the great Natural History principles just alluded 
to, entered on anew career, There is, as regards Natural Ilistory, 
Anatomy, and Pathology, nothing left to be desired for the con- 
joint scheme represented by the poriodical just mentioned, whore 
we have V. Baer for the first and Virehow for the last, and tho 
other names specified for the rest of these subjects; whilst Ar- 
chacology, the other party in the alliance, is very adequately re- 
presented by Lindenschmit alone, But when I recollect that 
Prichard published a work,‘ On the Bastern Origin of tho Celtic 
Nations’ ten years before the volumo of ¢ Resoarchas,’ from which 
I have just quoted, and that this work has heen spoken of as the 
work ‘which has made the greatest advance in Comparative 
Philology duving the present century,’ I cannot but feol that the 
‘Redaction’ of the ‘Archiy fir Anthropologie’ have not as yob 
Icarnt all that may be Jearnt from the Bristol Mthnologist ; and 
they would do well to add to the very strong: stall represented on 
their titlepago the namo of some ono, or the names of more than 
one, comparativo philologist, ‘his the Borlin ‘Zvitschrift fir 
Ethnologie’ has done, 

Of the possible curative application of some of the leading prin- 
ciples of modern Anthropology {to somo of the prevalent errors of 
the day, I should be glad to bo allowed to say a fow words, ‘Tha 
most important lesson as regards the future (I do nob say tho Za 
mediate future) which the modern study of Iuman Progress (for’ 

“such all men who think, except the Duke of Argyll, are now agreed 
is the study of Anthropology) teaches is tho folly and impossibility 
of attempting 40 break abruptly with the past. ‘This principle is 
now enforeed with persistont iteration from many Anthropvlogient 
platforms; and I cannot but think it might advantageously be 
substituted in certain portfolios for the older maxim, ‘ Whatever is 
cortainly new is certainly false,’ 2 maxim whieh scems at first 
sight somewhat like it, but which, as being based on puro ignorance 
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of the past and teaching only -distrust of the futuro, is. really 
quite different from it. I am nob suro that Prichard ever put 
forward the former of these two doctrines, though it is just the 
doctrine which would have commended itself to his large, philo- 
sophical, many-sided, well-balanced judgment. Ife died in 1848— 
the very year which perhaps, of all save one in history, and that 
one the year 1793 (a year in which he was yot a child), showed in 
the most palpable way the absurdity of attempting to make civil- 
isation by pattern, and of hoping to produce a wholesome future in 
any other way than that of evolution from the past. 

What have been called the senile, what could equally well have 
been called the cynical, Ethics of Pessimism, had not, in Prichard’s 
time found any advocates in this country ; indeed, so far as I have ob. 
served, they are of a more recent importation than most other modern 
heresies, I do not dony that at times it is possible to give way to 
certain pressing’ temptations to think that we are living in » cer- 
tainly deteriorated and a surely detoriorating age, and that it is 
hopeless and useless to set up, or look up to, aspirations or ideals, 
When, for example, we take stock of the avidity with which we 
have, all of us, within the last twelvo months read the memoirs of 
a man whom one of his reviewers has called a ‘ high-toned aristo- 
erat, but whom I should exll by quite another set of epithets, we 
may think that we are not, aftor all, so much the better for the 
3ooo years which separate us from the time when it was considered 
foul play for a man to enact tho part of a familiar friend, to cat of 
another man’s bread, and then to lay great wait forhim, Os can wo, 
in these days, bear the contrast to this misorable speetuclo of mean 
treachery and paliry disloyalty, which is foreed upon us in tho 
same history by the conduet of the chivalrous son of Zeruiah, who, 
when he had fought against Rabbah and taken tho city of waters, 
sent for his king who had tarried in Jerusalem, lest that cily 
should thenceforward bear the name, not of David, but of Joab? 
Or again, as T have been asked, have we got very far above tho level 
of sentiment and sympathy which I[clen, an unimpeachable witness, 
tells us the Trojan Hector had attained to and manifested in his 
treatment of her, 

* With tender fooling and with gentlo words’? 
Would the utterances of any modern epic poet have so surely 
brought tears into the eyes of the noble-hearled boy depicted by 
= ‘ 
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Mr. Hughes, as the passage of Tomer just alluded to, and cha- 
yacterised by him ‘as the most touching thing in ITomor, perhaps 
in all profane poetry put together’? What answer can bo made 
to all this by those who maintain that the old times were not 
better than these, who maintain the doctrine of Progress, and hold 
that man has been gradually improving from the earliest times, and 
may be expected to go on thus advancing in the futuro? An 
answer based upon the employment of simplo scientific mothod, 
and upon the observance of a very simple sciontific rule—upon, to 
wit, the simple mothod of taking averages, and the simple rule of 
enumerating all the circumstances of the ease. Noble actions, when 
we come to count them up, were not, afler all, so very common in 
the olden times; and side, by side with them there existed, and 
indeed flowished, intertwined with thom, practices which the 
moral sense of all civilised nations has now definitely repudiated. 
Tt is a disagreeable task, that of learning the whole truth; but it 
is unfair to draw dark conclusions as to the futuro, based on 
evidence drawn from an exclusive contemplation of the bright side 
of the past. A French work, published only last year, was recom- 
mended to me recently by an ominent scholar ag containing a good 
account of the intellectual and moral condition of the Romans 
under the Empire, I have the book, but have not been ablo to 
find in it any mention of the gladiatorial shows, thongh ono 
might have thought the words Panem ct Cireenses might havo 
suggested that those oxhibitions entered as factors of some import 
ance into tho formation of tha Roman charactor, Tt is impossible 
to go beyond that in tho way of looking only at the bright side of 
things. Still we ourselves have less difficulty in recollecting that 
there were goo Spartans sacrificed to the law-abiding instincts of 
their race at Thermopylac, than in producing, whon asked for 
them, the numbers of IIolois whom Spartan policy massacred in 
cold blood not so many years after, or those of the Molians and 
Mitylonaeans whom the polished and cultivated Athenians buichored 
in the same way, and about the samo time, with as little or fav loss 
justification for doing so. Tomer, whom I have quoted above, 
lived, it is true, somo centuries earlier, but living evon thon he 
might have spared more than the five words contnined in n single 
line (176 of Iliad xxiii.) to oxpress reprobation for the slaughter of 
the twelve Trojan youths at the pyre of Pairoclus. Tho Romans 
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could applaud Teronce’s line, ‘Tomo sum, humani nihil a me 
alionum puto;’ but it did not strike them till the time of Sencca 
that these noble words were incompatible with the existence of 
gladiatorial shows, nor till the timo of Ilonorius did they logally 
abolish those abominations, Mutinies and rebellions ave not alto. 
gethor free from unpleasant, incidents even in our days; but the 
execution of 6000 captives from a Sorvile War, in the way that 
Crassus oxecuted his prisoners after the final defeat of Spartacus, 
viz, by the slow torture of crucifixion, is, owing to the advance of 
civilisation, no longer a possibility, If the road from Capua to 
Rome witnessed this colossal atrocity, there are still proserved for 
us in its near neighbourhood the remains of Torculaneum and 
Pompeii to show us what foul broad-daylight exuberance could be 
allowed by the public conscience of the time of Titus and Agricola 
to that other form which sits ‘hard by hate.” Tho man who in 
those days contributed his factor to the formation of a better 
public opinion, did so at much greater risk than any of us can 
ineur now by the like line of action, Much of what was most 
eruel, much of what was most foul in tho daily life of tho time, 
had, M. Gaston Boissier notwithstanding, the sanction of their 
state religion and the indorsement of thoir statosmon and em. 
perors to support it, There was no public press in other lands to 
appeal to from the falsified verdicts of a sophisticnted or a terror. 
ised community. Though thon as now, 
*Mankind wero ono in spirit,’ 
freedom of intereommunication was non-existent; no ono could 
have added io the words just quoted from Tiowoll thoir com. 
plemental words, 
* And an instinet bears along, 
Round tho earth's electiic cole the awilt flash of right or wiong.’ 

The solidarity of nations had not, perhaps could not have been 
dreamt of—the physical pre-requisites for that, as for many another 
non-physical good, being wanting. 

Under all these disadvantages men were still found who were 
capable of aspiration, of hope for, and of love of better things; and 
by constant siriving after their own ideal, they helped in securing 
for us the very really improved material, mental, and moral posi- 
tions which we enjoy. What they did before, we have to do for 


those who will come after us. 
. r 
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TILE EXAMINATION SYSTEM AND TILE 
PRE-REQUISITES OF CANDIDATES: 


AN ADDRESS DELIVERED AT THE ST. MARY'S TMOSPItAL 
MRDIOAL SCHOOL. 


I was some time back honoured with an invitation similar in 
character to that of which I nm now availing myself, and which, I 
take it, I owe to the suggestion of my much valued [viond und 
former pupil, your Dean, Dr. Shepherd. ‘What 1 had to do then 
was a good deal easier of porformanco that what I have to do 
now. ‘Then, as now,. was told that somothing in the shapo, and 
if possible, of the nature of an address would be oxpocted from mo; 
but upon that occasion the address was to come first, and the dis- 
tribution of prizes second in order, and I felt, that thero was little 
need to be over-anxious as to the former of my duties, as the minds 

, of all presont—of candidates successful and unsuccessful, of their 
admirers and sympathising friends—would bo intout upon coming 
with all speed to the socond part of tho business, And whilet 1 
was glad, on the one hand, to bo frée from any very heavy sense of 
responsibility, I should have leon sorry, on the othor, to have inter- 
posed myself, or my remarks, at any length botween any of my 
audionce and the very pure and yet, I apprehend, very intense 
enjoyment which witnessing a public recognition of merit in a 
young friend or relative confers, I have comforted myself, however, 
whilst considering what I have to do this day, by thinking: that it 
was quite within my competence to secure for myself the morit of 
being brief, and that if I were to wrile down what I wished to say, 
and to confine myself strictly io my manuseript, I could count upon 
giving satisfaction in that way at loast. 

IT take it that a person who is put into the honourable position 
which I this day hold, has generally something whish he is 
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glad to have the opportunity of saying from so good a standing. 
point or vantage-ground. Accordingly, I wish 10 sny a few words 
upon one subject, amongst others, to which I have of late devoted 
a very considerable amount of my -vory fully oceupied time—to 
wit, the Examination System and tho pre-requisites of oandi- 
dature. The system of requiring certiflentos of attendance at 
lectures and upon other courses of instruction, and tho examination 
system, are two very distinct means intended to co-operate towards 
one end—that, namely, of securing to the publie that‘its future 
physicians and surgeons shall, firstly, have had certain opportuni- 
ties, and, secondly, have made certain use of thom. I must not fail 
to add, what will disabuse any, cither old or young, of the idea that 
T have anything very revolutionary to propose—namely, that these 
two systems are necessary as much in the interests of the futuro 
doctor as in those of his future pationts, and that without some 
such apparatus and machinery as that which they represent, 
many a man would lose chances of forming in himself habits of 
attention, indispensable for any success, or indeed any virtue, which 
ohances may never reeur, Indeed, it is 2 matter of common obser- 
vation, at least of possible common observation, nnd I would it were 
matter of more common remark, that it is necessary not only for 
the acquirement of habits which belong only in part to our intel- 
Tectual nature, but even for the acquirement of puroly intellectual 


accomplishments, that certain kinds of work should bo done at. 


certain times and fixed periods in a boy’s, ina young, or in an older 
man’s life, Languages can be gained with greater facility before 
the age of twenty-five than they can over afterwards; and tho same 
may, Iam inclined to believe, be said of tho power of recognising 
and recollecting specific differences in zoology and botany. It is 
well that the same natural restriction does not invariably exist as 
to the power of mastering that of which, however, it is of more 
importance that early mastery should be gained than of almost 
any other subject—to wit, mathematics, Those are the words of a 
man whose experience and sucecss as an educator has been great, 
not intended, it is true, for the particular case wo deal with, and 
applying only in the way of analogy, but forcible in that way and 
appropriate ;— ; 

‘Thero is but a certain time allotted for each thing to be done 
that we have to do, whethor it belongs to this world or the other, 
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and if we pass tho allotted time it is too late for that work to be 
done. If you ave idle here at school, it may for a short tma make 
little difference, perhaps no perceptible difference at all, But you 
know perfectly well that that is not so always, After a timo it 
becomes too late to recover what you have not chosen to ive when 
it was within your reach. There are things which can bo learnt 
when you are not twelve which can never bo learnt so well aftor- 
wards; thero aro still more which must be learnt before you are 
seventeen or eighteen, or you can never really learn them at all. 
You may afterwards wish very much that you had not missed the 
chance; but your wishes will not give you back the power that is 
gone ; you are too late, And the same holds good long afler, Each 
time of life, ag if comes, marks off the foundations of cortain studies 
as done with ; if you have not laid them by that timo you never 
can, And precisely the same thing is trne of other things besides 
gtudies 1/7 

So much for the good to be expected and attained by tho obsorv- 
ance of a regular curriculum, It admits of no question, What docs, 
I think, admit of question, and what is, I think, capable of improve- 
ment, is the method for securing such observance, ‘The method at 
present in vogue for this end is known as tho ‘signing up’ of cor+ 
tificates of attondanco at lectures. Now such a cortilicato can only 
really depose to the fact that a student was prosent at the delivery 
of particular seis of discourses or demonstrations ; it cannot depose 
to his having profited by them. What the public wish to be 
assured of is tho latter mattor, and its results in the shape of tho 
possession by him ofa corlain amount of attainments and doxtority, 
But this can only bo done by an examination held by ono sot of 
authorities or anothor ; and the vory first and the vory last principle 
of any and every oxamination which deserves tho name is the prin- 
ciple of English law—De non enistentibus et de non apparentibus 
eadent est ratio, Nothing, in the words of tho examination statutes 
of my own University, should influenco the result of the cxamina- 
tion excopt what forms part of or directly results from tho ex- 
amination itself, I do not question the good to bo had from 
attending lectures; I am well assured that good lectures, not over 
numerous, bless both him who gives and him who takes, ‘Tho giver 
is bencfited by having to put his knowledge into a compact form, 

+ Lemplo, ‘Sermons,’ Ser, IL, Serm. xl, p. 308, 1871, 
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so as to be readily transmissible and communicable in public; th 
hearer is benefited by obtaining orally, or rather anditorally, what it 
would have cost him more time to obtain, if indeed he could have 
obtained it at all, by reading or otherwise. Besides, hearing is what 
is known as a‘ natural process,’ and no improvement in the way of 
printing can ever entirely supersede it, or make it what it is some- 
times said to he—namely, ‘a barbarous anachronism,’ T say nothing 
of the advantage to he drawn from contact with a living personal 
source of knowledge, though it is clear cnough that a few striking 
expressions delivered by an earnest man viva voce may awaken more 
thought and create more lively interest than a whole volume of 
print, however well illustrated. For as iron sharpeneth iron, so 
man the face of his friend. I see, know, and gratefully recollect the 
benefits of lectures; but the more excellent an institution is the 
more is it likely to bo injured by compulsory ouactmonts intended 
to govern or protect it. Attendance at morning or evening’ chapel, 
or both, is an excellent practico; but the making it compulsory 
has a very sure, I do not say an invariable, tendency to rob it of its 
beneficial effect. It isa more edifying sight to sce a single indi. 
vidual going to such a service spontancously,—as I am told a very 
distinguished statesman, the junior member for a constituoney not 
a hundred miles hence, may he seen doing in all weathers,—-than to 
see a whole college of young men hurrying to Divino service to have 
their attendance upon it entered as upon a roll-call, Iam glad to 
think that the answering’ a yoll-call pure and simple is allowed in 
some of our colleges to stand as an alternative for attendance in 
chapel. Now compulsory attendance at lectures, like compulsory 
attendance at chapels, aims of attaining. something which I believe 
to be distinctly good, but which I also know to be as distinotly not 
seeurable by it. I cannot see the wisdom of aiming at tho un- 
attainable, and as testimony to bodily‘attendance is the only result 
really attained by the process of ‘signing up,’ I should distinetly 
limit the bearing of the documents I refer to to the scope really 
attainable—to wit, tho scope of a roll-call, I am informed that in 
one of the largest of continental countrics, tho system of signing 
for students is entirely given up, it having been so much abused, 
and that ifa student only passes his examinations woll ho need not 
have attended a single lecture, Hereby, however, I submit that 
the public are robbed of some of the sccurity which they have a 
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right to demand. No examination, however large a factor of it the 
practical part may be, can givo entirely sntisfactory proof that a 
man knows his suhject thoroughly and practically: the elasticity of 
words, the power of verbal memory, tho possibility of ‘ preparing’ 
and ‘grafting’ a candidate for oxamination, as, in Amorica and 
elsowhere,.a mine is ‘ prepared ’ and ‘ grafted’ for unwary speculators, 
are not all the heads under which sources of fillacy in examina~ 
tions might be enumerated. Hence I should wish to seoure for tho 
public what a system of roll-calls can sccure—namely, the attond- 
ance of a student in « particular spot whero particular opportunities 
for learning particular things should be available for him in a par- 
ticular order and suécession. This system of requirements should 
be made to tally with the system of cxaminations, and thereby 
teachers and pupils, oxaminers and candidates, would all alike be 
relieved from much that is onerous, unreal, and a snare, The 
examination systom would dignify the system of the roll-call, 
which, indeed, as aiming at something definitely attainable und 
attaining it, even if nothing more, would at any rato possess the 
dignity which truth possesses, that of ‘incorrupta fides nuduque 
veritas” Common sense would consider the advantage, sensu of 
duty would enforce the necessity, of using opportunities whilst 
they were available, and the two systems, that of’ oxaminations and 
that of the pro-requisites for them, would bo brought into a moro 
harmonious and less burdensome solidarity than they at prosont * 
nee . 

havo been speaking of the duties of young men and of learners, 
but do not suppose that I think that older mon and teachors, like 
mysolf, have not their dutics too, I know that I have mino, and 
that I often perform them vory much otherwiso than I should and 
wish todo, One hears tall sometimes which makes one think that 
the talker aupposes that morality belongs to one sphere and scionco 
to another, and that the tivo may impingo upon or collide with one 
another, but cannot othorwise influence each other, ‘This is an 
entire mistake. ‘Vaith’ and ‘duty’ are words which may, whon 
we see them on the outside of a tract, proparo us for finding: ethical 
and other disquisitions iz part malerie within its covors; but faith 
and duty, faithfulness and thoroughness, aro also things which can 
no more be left out of the world of scientific work than they can or 
ought to be left ont of ‘that other world’ to which I have just 
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alluded, Txamining is scientific work ; indeed, in those days, it is 
a work which occupies a very large portion of the time of many a 
scientific man, whether to his bonefil or that of scionce I do not 
stop to discuss. But I submit, and without any fear of contradic~ 
tion, that there is no work which calls for more excreise of conscience; 
no work—not even that of the judge on the beneh—whieh, when well 
done, illustrates more completely the truth of tho old doctrino, ‘In 
justice, all moral virtue lies involved.’ An cxaminer hag many 
temptations 10 strive against: the temptation to idleness; to give 
way to weariness ; to meet the sameness of his subject-matter with 
perfunctoriness in dealing with it; to givo way to feelings of pique 
when he finds that his own pet views or papors are oxtirely un- 
known to the examinee, Of courso a strong and upright man 
vesists all these temptations; but strength and uprightness are 
largely or entirely moral qualities, I neod not labour, however, ab 
what is self-evident, Let me say a fow words about the way in 
which a man’s moral nature is, or ought to be, called into activity, 
not now when he is engaged in testing, bub when ho is engaged in 
communicating or acquiriug, knowledge. As rogards tho duties of 
a teacher when teaching, he is bound to beware of leaving any one 
side of a question, any one set of facts, in neglect and inadequately 
expounded, Imperfection of exposition in a teachor, not only pro- 
duces, in the second generation, so to say, imporfection of investi- 
gation in the hearer, but—as words terribly shoot back, like the 
Tartar’s bow, mightily entangling and porvorting the judgmont— 
such imperfection and want of fulness in the communication rerets 
by producing imperfection and want of fulness in invostigation in 
the teacher himself. It is (trite remark) difficult to ostimate the 
consequences of any one action; but it is onsy Lo sco that an ox- 
ample set by a person, himself set'in authority, of sloventiness and 
inadequacy in his methods of work may hurt the consciences of his 
younger brethren, and have widely and longthily ramifying conse- 
quences in neutralising chances for neutralising ovil and suffering. 

T have said thus much about the responsibilitios of students and 
teachers ix praesenti, I will, with your permission, say a little 
more upon the responsibilities which will gather round the former 
in futuro, 

Of the students of any hospital at any one time we may safely 
say that, making a small doduction for accidental relinquishments 
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of the career and for other disturbing causes, we may look upon all 
ag likely, in a fow months, to come into positions in which the lives 
of fellow-creatures of their own species will bo largely dependent 
upon their decisions—i.o., upon the knowledge they havo stored up, 
the power of applying it which they havo gained, and tho rosolu- 
tion they may have for duly using both. Some of those now 
present may be fortunate onough to come into their responsibilities 
in or upon areas not destitute of professional colleagues, of whose 
counsel and advice they may be glad to avail thomselves, Some, 
however, may have to be the sole and unsupported representatives 
of medical and surgical science in some isolated country locality. 
These are largo powors and large responsibilities: it is but com~ 
monplace to say that a consideration of their magnitude, as it looms 
out in the future, should make the opportunities and the ew hypothest 
irreplaceable advantages of the present seem doubly valuable. ‘This 
is, I say, a commonplace remark ; but it is as well to ropeat it, for 
all that, It is not difficult to imagine, indeed it is easy to bring 
proof, that the decpest regret, and, more, the most lasting remorse, 
may be produced by the thought that a little more attention to 
some particular line of practice, to some particular set of cases, to 
some new or some old modes of a curative kind, might have onabled 
aman to snve a life which has slipped away for the want and in the 
absence of the knowledge and the power which mighb have been 
obtained thus, but has not beon, Such considerations will readily 
suggest thomsolves to every privato conscience in greater detail 
than it is well for mo to attempt, Public opinion, in Mnglish- 
speaking countries ab least, on both sidos of the Atlantic and in 
that newer Southern world, altachos what certain eminent though 
anonymous publicists nro wont to write of as an exaggerated, but 
what I should speak of as a duo and proper, value 10 human life aud 
human suffering, And upon private conscience moro or less en- 
lightened, and public opinion when properly awakened, morality 
and its sanctions rest securely. I say, ‘public opinion when 
properly awakened ;’ for though systomatie writers, in these latter 
days, lay abundant weight upon the indispensability of the exist- 
ence of activity in publio opinion to the sustentation of morality, T 
am not clear that the teaching of philosophers has as yet hegun to 
exercise all the influence in this direstion which there is no doubt, 
and which it is much io be desired, it will do shortly. T have often 
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occasion to note that men who are individually ‘upright’ are yet 
sluggish and negligent, and even cowardly in the work of con. 
tributing their factor to the formation of a healthy atmosphere or 
medium of public opinion. Yet, if it was true in former times that 
contemptu famae, contemnuntur virtutes, it is undoubtedly tho fact 
that the progress of thought in moro modern times has mado the 
moral to be drawn from those words of more pressing urgency than 
many persons as yet feel it to be. A man, for oxamplo, is guilty of 
some dercliction of duty; he sells himself, let us suppose, or what- 
ever rights of property he may still rotain in the commodity he 
calls himself, for the vote or votes of one or more beer-sellers, and 
for the seat on one or other side of ono or other House of Parliament 
which that vote or votes may directly or indirectly gain or keep for 
him, A man’s own conscience is supposed to punish him enough 
for an action oy actions such as this, but it is most wrongly sup- 
posed go to do, ‘It is the duty, and a duty too often pretermitited, 
of everybody who recognises a bad action as being o bad action, 
to speak of it as being such, and as moriting general reprobation, 
‘Without such speaking out, morality grows faint, and may be 
asphyxiated for want of what is tho ‘vital air’—{o uso the Ianguage 
of the older physiological chemists—of the atmosphere in which 
it lives, Those who, like medical men, see and know much of the 
natural history and habits of their fellows have many opportunities 
of helping towards creating a healthy tone of social feoling; and 
it is possible enough to do one’s duty in this way without ontoring 
upon a course of extravagant aggression or crusading. 

“A few words to point out what I have como to think should bo 
the main guiding principles necessary for him who would secure 
yeal success in the practice of a really noblo profession. I say real 
success ; and I will say that what the world calls success is, perhaps, 
not so often dissociated from this read success as a fow glaring 
instances might make one think preyious to counting them up. 
And I believe that the rulo, ‘Put yourself in his place, based 
on what modern philosophers call the principle of ‘altruism,’ but 
what is found expressed plainly enough in much older Janguage 
than theirs, is the rule which, if I were confined to the choice of 
one single guiding maxim to be given 1o a young doctor just enter- 
ing upon the responsibilities of practico, I zhould choose for that 
maxim. Sympathy is truly called a divine gift, and it does assuredly 
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give a superhuman power, I pre-suppose, of course, pationce in 
investigation and carefulness in ratiocination ; but such is often the 
obscurity, intricacy, and complexity of a medical problem, that in 
the ultimate resort, it is upon intuition rather than upon syllogism 
that its true solution deponds, It is 10 the man who has the touch 
of genius, that strength of imaginatioy, which enablos him to put 
himself in his pationt’s placo, and thus do full justice to him, that 
there ‘ ariseth up Jight in the darkness,” It is for the want of all 
this that ‘great men are not always wise,’ There ig an example 
suited to all men, suited eminently to medical men, as if is contained 
in the history of One who, though now known to us by othor names, 
was known to our Saxon forefathers as the ‘ Healey.’ He spent a 
life to the neglect of Himself in combating the wickedness and in 
alleviating the misery of others. As regards these two lines of 
labour, it is, I think, possible to maintain that men’s instincts or 
inclinations have led them, in looking at the history of this lifo, to 
give too little prominenco to the soverity of tho outspoken un- 
sparing denunciations of an evil generation which it records, It is 
not possible to maintain that men have gono astray in the import- 
ance they have assigned 10 the manifestations they have recognised 
in it of vast pity and boundless sympathy. 
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XLVI. 


THE RELATIVE VALUE OF CLASSICAL AND 
SOIENTIFIC TRAINING : 


BEING A REVIEW OF DR, MAX Y, PETLENKOFER’S WORK ‘ wopURCIE 
DIB IUMANISIISOHEN GYMNASIEN YOR DIE UNIVERSITAT vuR- 
BEREITEN,’ . 


Tun German-reading public can possess itself ab a very trifling 
cost of a very weighty opinion as to tho relative value of classical 
and of scientific tiaining, by the purchase of an address dolivered 
last Decomber, in Munich, by Professor Max von Pottenkofor, in his 
capacity of Rector or Chancellor of the University for the time 
being. Ther is in oxistence an English dooumont (we fear we 
cannot speak of it as a publication) in the shapo of a report, laid 
before the authorities of the Owens Collogo, Manchester, which has 
appended to it a name nearly, or quite, as familiar to tho atndont 
and renders of ‘Nature’ as Pobtonkofer’s—viz, that of Professor 
Roseoo, and in which the same process of ‘ponderation’ is applied 
to the classical ‘Gymnasia’ and the modern ‘ Ronl-Gymnasicn’ 
severally, Von Potienkofer, who is not roferred to in that report, 
shall hore speak for himself, and we may say at once, that after 
stating more or less fully the objectiong which are ordinarily urged 
against the classical system, he declares himsolf an adherent of the 
party which stands super antiguas vias. The two delegates of the 
Owens College appear to incline in the samo direction somewhat, 
but are moro eclectic and move careful in balancing their witorances 
as to the possibility of combining the two systoms than either 
Von Pettenkofer, whom we shall forthwith cite on the one, or than 
Helmholtz, whom they cite on the other side, 


. 
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The argument from-anthority has a legitimate place in questions 
concerning such matters as the genesis of culture and as the 
existence of capacity and capabilities; for in such questions neither 
the facts themselves nor the mode of their origination can be 
always looked upon as beyond the region of probability, But as 
we are writing in a scientific poriodical, we will begin at least with 
something which admits of being quantitatively estimated ; and we 
will do this by giving the time-tables of the classical (Z/umants- 
tischen) and of the modern (Real-Gymnasien) schools in Bavaria, as 
wo find them in Von Pettonkofer’s address (pp. 5 and 18), 

In classical schools, out of 99 hours per week :— 


8 homs per weck ae given to German, 


26 ” a Latin, 
2a » n Greck, 
8 ” ‘ French, 


(Ie, 64 hours, or 65 percont,, are given to languages, three-fourths 
being Latin and Greek, and one-fourth German and Trench.) 


17 hours per week are given to Mathomatios, 
10 is S. Tistory, 
8 n ” Religious Inatruation. 


In ‘Real-Gymnasien,’ out of 112 hours por week :—~ 
9 hours por week are given to German, 


T4 ” ” Eatin. 
13 ” ” ionch, 
4 ” ” English, 


(Ie. 40 hours, or 33 per cent, ave givon to languages, of which 
time only one-third is given to one anciont language, one-third to 
French, the other two-thirds-to German.) 

27 hours per wook aro glyon to Mathematica, 
(Ie, algebra, elomontary geomotry, trigonomotry, descriptive and 
analytical geometry and higher analysis, taking 22 per cont. of the 
whole number.) 

4 hours per week me von to Ilistory, 


0) * ” Natural Science and Geography. 
ad » * Drawing and Modolling. 
8 i ” Religious Instruction, 


The ‘Real-Gymnasion’ are thus seen to oxach 25 per cent, more 
hours than the classical schools; and it is by this inevense on the 
one hand, coupled with a curtailmont of the quota assigned to 
languages on the other, that time is found for mathomatios and for 
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natural science, with tho drawing and modelling so indispenanblo to 
it, Von Petlonkofer deprecates the making of any matorial increase 
in the numbor of hours to bo spent in the Gymnasicn, on the un- 
Geniable ground that the day is no longer and man no stronger 
now than were the days and the mon of 2000 yenrs ago; and the 
space for such additamonta as must be made to the curriculum must 
be found by bettering the methods and means for communicating 
instruction, and effecting thus an ceonomy of time, Tho Bavarian 
chemist and hygienist does not himself’ suggest any ways and 
means whereby this economy may be oflected, and presumptuous 
though it be, we will attempt to supplomont this deficioncy by 
saying that such an economy might bo effected in England and 
English schools by applying one or other, or all threo, of tho 
following lines of treatment to the classicnl curriculum, oven with- 
oué cutting its Greek adrift, Latin and Greok, to put the boldest 
suggestion first, might be studied in cortat, and those not a few, 
cases, ns literatures and not as philologios; or, as a second altorna- 
tive, when some training in philology is to be retained at whatever 
cost, such training might be mado more intelligiblo, and so loss dis- 
tasteful and wasteful of time, by muking the study of it comparative, 
as recommended by Professor Max Miiller in his ovidenco before tho 
Commission just referred to; or thirdly, synthetical scholarship, in 
the way of verse-making, should bo considered as a luxury and 
refinemont to be reserved for tho deleetation and cultivation of 
those few who, in any ago, show any aptitude for it, and synthetical 
scholarship in the way even of writing Latin prose might, due 
precautions having been taken, be disponsed with in the eases of 
youths who, whilst wholly incapable in that, had shown some 
capacity in some other line, Our ‘due precautions’ should consist 
in the multiplying the practice of synthetical scholarship in the 
way of translation from Latin into English, Wo know the horvor™~ 
which these suggestions will excite in the breasts of schoolmasters 
of the type represented by the gontloman who told the Com- 
missioners already referred 10, that if he wore sot to teach history 
in set lessons, he ‘should not know how fo do it. But we believe 
that by the adoption of any ono of the three lines of action just 
glanced at, space and time might be found for tho introduction of 
the natural scionces into the curriculum of any public school, and 
that at once without injury to the dignity of either the one or the 
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other of the two sets of studies, and without injury to the physical 
or mental health of the learners, 

But it is time, perhaps, that we should let Von Pettenkofer speak 
for himself; and this he does (at p. 12, 1.6.) to the following 
effect: I am convinced that philology and mathematics furnish 
precisely the material for teaching and intellectual discipline which 
is essential for our Gymnasia, and I look upon tho material furnished 
by othor sciences as mere accessorios, I know that in putting 
forward this viow, which I do not do now for tho first time, I put 
myself into opposition with the tide of opinion which is provalent 
just ati present, and which anticiyales great advantages from the 
introduction of additional subjects of instruction, and especially 
from the introduction of instruction in natural science into “ Latin 
schools (Lateinschulen) and Gymnasia.”’ Turther on (p, 16) ho 
proceeds as follows:—‘The results of acttal experience appear to 
me to favour my viows, In othor paris of Germany oxperiments 
have now, for a long while, been mado with Gymnuasia and similar 
institutions, in which much natural science is taught. But I 
cannot as yet discover that any remarkable number of porsons who 
have subsequently distinguished themselves in natural science have 
come from these schools, In this matter reliable statistics of the 
pupils leaving: (der Aditurienten) a Berlin Gymnasium, the so- 
called “Old Cologno Gymnasium,” in which natural science has 
for » long whilo formed part of the curriculum, would be vory 
instructive, Distinguished mon come, from time to time, from this 
Gymnasium, but certainly not in greater numbers than from any 
other classical (/7umanistisehen) Gymnasium where no natal 
scionce at all is taught. It would long ago have boon a notorious 
fact if a disproportionate number of tho younger professors of 
natural science in the Prussian Universities could have heen shown 
to have been formerly siudents in the Cologne Gymnasium.’ We 
imagine that this ‘Old C&ogne Gymnasium’ thus referred to by 
Von Peltenkofer is none other than the ‘mixed’ (simzudéan) school 
described by My, Matthow Arnold under the name of the Hedrich 
Wilkelm's Gymnasium at Cologno, in his ‘Schools and Universitios 
of the Continent,’ pp. 218-221; and but that more antagonism and 
less familiavity subsisied betweon North and South Germany six 
months ago than, wo are happy to think, subsists now, wo appre- 
hend thal more would have beon made of the history of this 
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institution by the Munich Professor. For Dr, Jaeger, tho director 
of this mixed school, who, as he had been refused a nomination 
to another school, the Bielofeld Gymnasium, by tho Education 
Minister, on account of his politics, cannot be suspected of re- 
actionary leanings, apoke to Mr, Arnold in tho following senso 
(see p. 221, 1 c.):—f It was the universal conviction with those 
vompetent 1o form an opinion, that the Lealsehulen wero not at, 
present successful institutions, TLe declared that the boys in the 
corresponding forms of tho classical school beat the Realschule boys 
in matters which both do alike, such as history, geography, the 
mother tongue, and even French, though to French the Realschule 
boys devote far more time than their comrades of the classical 
school, The reason for this, Dr. Jaoger affirms, is that the classical 
training strengthens a boy's mind so much more, ‘This is what, as 
T havo already said, the chiof school authorities everywhere in 
France and Germany testify. In Switzerland you do not hear the 
same story.’ 

With regard to Switzerland, we learn from the Owens College 
Report, above mentioned, that Professor Zellner, of the Polytechnic 
School at Zurich, holds that the establishment of ‘ Real Gymnasia,’ 
or IIigh Schools of Scionce, to take cqual rank with the old 
classical Gymnasia, and to put puro and applied science on tho 
same footing for educational purposes as that which tho classics 
enjoy in these schools, is a desirable thing, but that ho allows that 
hy tho introduction of a ‘bifurcation’ system into the older achools, 
they might bo made equal to meeting all modern requiremonts, 
Telmholtz, on tho othor hand, may in the same report be found 
pleading strongly for ‘the foundation on equal terms of complote 
acadomie institutions for science’ ag a ‘countornction of the 1endency 
of classical men to lean on authority alone.’ 

‘ Philological culture,’ says the eminent physiologist of Ifcidel- 
berg, ‘has an ill effect on those who ave to devote themselves to 
science; the philologist is too much dependent on authority and 
books, ho cannot observe for himself, or rely upon his own con- 
clusions, and having only been accustomed to consider the laws of 
grammar, all of which have their exceptions, he cannot understand 
the invariable character of physical laws. Granting with all respect 
the premises laid down by Professor Ielmholtz, we should demur 
to the conclusion which he would base upon them, and profess our- 
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selves unable to sea that, because particular institutions have a 
tendency to dwarf and stunt particular faculties, they should 
therefore be left undisturbed to do this ovil work uncounteracted. 
And still leaving the premises unimpugned, we should sot up a 
cross-indietment to tho offect that if classical studies Joft the 
student of them unacquainted with the invariability of natural 
laws, physical studios leave the student unacquainted with the 
vanability of men’s minds. But, so far as the business of lile 
consists in having to do business and hold intercowse with our 
fellow-men, this acquaintance with the variabilily of mon’s minds 
is simply the particular kind of knowledge which is not only the 
most practically useful and marketable of all kinds of knowledge, 
but is precisely the kind which, by common consont, is allowed to 
characterise if not Lo institute ‘ culture,’ 

Lord Lyttelton, however, and the Endowed Schools Com- 
missioners would appear to be in favour of the establishment of 
locally distinct schools for the two sets of studies and of studonts, 
and’ herein 10 be at one with Ielmholiz, The Owens College 
Delegates, on the other hand, are, like ourselves, in favour of a 
system of bifnreation, which would not necessarily keop apart 
persons of differont mental conformation who might bo much 
benefited by mutual contact. 'Thoy have come to this conclusion 
mainly for reasons based on observations and testimony given in 
Germany, Our peculiar social organisation makes the question 
more complex for us; but we, too, have our exporienco as well as 
the Germans; and time has shown that an Englishman, whose 
yoputation as an educationalist is equal to that of Tolmholiz as a 
physicist, may, in this very mattor, bo as far wrong as we boliove 
that great physicist to-be. In 1864 Dr. Temple told the Publis 
Commissioners (see Report, vol. ii. p. 312) that he should ‘not 
consider it wise to follow the Cheltenham and Marlborough examples 
by attaching to tho public schools modorn departments. ‘Tho classical 
work would lose, the other work would not gain!’ In 1867 we 
find a distinguished Rugby master, tho Rev, J. M, Wilson, speaking 
to the following offect of the results produced by the changes set on 
foot in accordance with the proposals of the Public Schools Com- 
missioners, and earnestly and honestly carried out, ‘ Lastly, what 
ave the goneral results of the introduction of scientific teaching in 
the opinion of the body of the masters? In brief it is this: that 
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the School as a whole is better for it, and that tho scholarship is not 
worse... This is the testimony of classical mastors, by no menns 
specially favourable to scienco, who ave in a posilion which enables 
them to judge. .... It is believed that no master in Rughy 
School would wish to give up natural scionce and recur to the old 
curriculum,’ 
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XLVI. 
THE HARTIL-CLOSET SYSTEM. 


I vonrurp to think that Von Pottenkofor’s opinion of the earth- 
closet. system may be worthy the attention of the renders of 
‘The Lancet’ at tho present moment, It may be found to the 
following effect in the‘ Zeitachrift. fir Biologic,’ 1867, bd. iii, hft. 
ii, and iii, p. 298 :— 

‘As to salubrity, I not only do not look forward to any gain as being likely to arise 
from disinfeotion with enith and pont, but, on tho other hand, I fear the gientoat 
danger fiom it, especially aa rogaids oholon, If it is, as it is now potty gonorally 
belisved to be, sotually the fhot that tho porosity of the soil and its impregnation 
with excreta do, at all events at paitiouln seasons, bring about n local disposition for 
cholera, and that the mmunity fom cholaa which a roclty soil onjoys doponds upon 
the efroumstance that such soils cannot be so impregnated, I cannot see my way 
towards recommending tho disinfeotion of privies with earth and peat’ 

Now, I apprehend that it will be allowed that the same line of 
roasoning will apply to the localisation and diffusion of typhoid 
fever, And I would add that certain observations which I made 
recently in a fever-sirickon village, with the aid of the light which 
Dr. Budd’s and Dy, I. K. Chambers's writings had givon me, have 
nduced me to think that of the two recognised foci for infection— 
the bospatiered privy and tho contaminated woll—the former may 
be the one which is moio commonly at work, Tor though it is said 
that the lagor proportion of women- and childvon-sufferers pdints 
to the water, of which thoy aro said to drink more, boing the 
cause at work, the faels arc, not that the womon and children 
drink more water in ten, &c. than tho mon, but that thoy got loss 
beer; whilst many of tho men in our semi-suvago villages never usa’ 
a privy wt all, or at lonst not habitually, This Inst is the true 
differentiating condition. What applics, however, to the wood-+ 
work and contents of « privy applics to the like elements in the 
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constitution of the earth-closct, so far as disinfection or the want of 
disinfection is concerned. And if I am told that the earth-closet ig 
inoffensive, and that the privy is fetid, I answer that a rattlesnake 
is none the less dangerous becauso its rattle is removed ; and that, 
for anything shown or known to the contrary, odour is to infection, 
deodorisation to disinfoction, what the noise of the serpent is to its 
bite. 

I belicve now, as I said somo years ago in an article in the 
‘Quarterly Journal of Science’ for April, 1866, pago 189, that 
some modification of the latrina systom, securing all the advantages 
and avoiding all the dangers of thd water-closet system propor, 
may be contrived for, and safely ontrusted 40, oven the poorest and 
most careless of our populations, Upon this point Liobig’s opinion 
will be of interest, and the more so, perhaps, inasmuch as, with a 
curious neglect of accuracy, the illustrious chemist is often alleged 
to be an opponent of systems for the removal of sewage by the 
cheapest mode of carriago—namely, that by suspension in wator. 
His real opinion may be found in a letter addressed to Dr, Varren- 
trap, May 1, 1866, ond published by that wriler in his very 
valuable work, ‘Ueber Werth oder Unworth der Wassorclosetie,’ 
p. 178, Berlin, 1868, Baron Licbig, after stating that he agrees 
with Mr. Lindley’s plans for the drainage of Frankfort in all ossen. 
tial points, says :— 

‘I am of opinion that of tho pregont moans for tho romoval of sowago, tho ono 
which is based upon a wator-atpply, distilbuted at the rate of six ouble fect (about 
thiity-sia gallons) por head, is tho safest d cheapost method for tho removal of all 
impurity both of hougo and of stiool water... or tho purposes of aguioulturo it is 


of partioula: importanca that tho contonts of tho sawors should not be conducted into 
the sowera, but should be used for manning.’ 


Since writing the above, I have porformed cach of the following 
five experiments sevoral times :— 

1, Having added to five drops of liquor ammonia (London 
Pharm.) 100 cubie centimotres of distilled water, I connected the 
glass jar containing this solution with an aspirator, between which 
and tho jar some of Nesslor’s reagent for the detection of ammonia 
‘was placed in a tube with several bulbs. A Woulll’s bottle, con- 
taining sulphuric acid, was adapted to the distal side of tho jar, so 
as to secure the passing of the aspirated air through the acid. 
Very shortly after the commencoment of aspiration the test fluid 
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became yellow and turbid, and finally threw down a very abundant 
red precipitate, 

a. The same quantity of solution of ammonia having been 
poured into a jar of the same size as the one employed in experi~ 
ment No, 1, dried earth was poured into the jar up to about the 
level which the 100 eubic centimetres of water occeupiod in tho 
other jar, The jar having been similarly connected on eithor 
side, and aspirated, Nessler’s reagent became turbid and yellowish, 
‘but gave no very distinct precipitate, and none at all of a red 
colour, 

g. Ashes from a coal fire having been substituted for the dried 
earth of experiment No. 2, this experiment was agnin tried, with 
the result, of the formation of scarcely any precipitate in tho bulbs 
containing Nessler’s reagent. 

4and g, These experiments consisted in repeating experiments 
Nos, 2 and 3 severally, with tho addition to the carth and ashes 
yespectively of as much water as the jars would receive into the 
space alrendy partially filled with the solid substances specified, In 
each case a large quantity of yellowish-red precipitate was formed 
in the test fluid upon aspiration, The precipitate was much less 
dense and abundant than that producod in experiment No, 1, and 
took a much longer aspiration before ib was formed, It was 
formed much more rapidly by the air aspiralod from tho welled 
earth than by that from the wetted ashes. 

Tt will be asked, Do not theso exporimonts show that ashos and 
earth aro, each of thom in their respective order, superior to water 
for use in closets? I think not; for, firstly, it is nob coriain that 
ammonia is the cause, or a necessary co-ollicient of the causo, of 
miasma, any more than it was proved formerly by Daniell that 
hydro-sulphuric acid was the cause of malaria, Socondly, there is 
much reason to believe that it is precisoly whon the earth receives 
choleraic and typhoid evacuations, and should, ex Aypothesi, disinfect 
them, that they become most deadly, (See Pettonkofor, ‘ Zeitschrift 
fir Biologie, 1865, p. 357, 6 passim; Liebormeistor, ‘ Deutsohe 
Klinik,’ Feb, 17, 1866; Varrontrap, loc. cit, p. 102; Parkes’s 
‘Tlygiono,’ pp. 254, 593, ed. i.) ‘The henlthinoss of Alexander's 
armies has boon ascribed to his practice of frequently changing his — 
camping-ground, and army surgeons nowadays recommend the like 
practice, or disinfect tho ground ilself, as the French did in tho 


926 - TUE EARTI-CLOSET SYSTEM, 


Crimea, Thirdly, these experiments show vory plainly how 
seriously wetting impairs the power which earth and ashes haye 
of relaining gases in their pores; and this, which the rationale 
of their operation, as ordinarily taught, would have led us to 
anticipate, has been practically confirmod by Dr. Mouat’s actual 
experionce of the working of carth-closets in India, (Seo ‘ Report 
on Gaols of Lower Provinces,’ p. 144, 1868.) Now ‘slops? or 
fluid refuse of all kinds, must be got rid of somchow and some 
way; and either they aro thrown upon the carth or ash ‘con- 
servancy, where it exists, and, producing the physico-chemical 
solecism 1o which I have alluded, they reproduce the horrid Man- 
chester ‘middens’ (q.v., or, by preferonce, Mr. George Grenves's 
account of them in the ‘Quarterly Journal of Scienca’), or they 
have a system of sewers to reccive thom, along which the solid. 
matters, little if indeed at all loss noxious than they, might just ag 
well pass too. Fourthly, the double journey, in and out of town, 
which earth must go through, is a great drawback upon the merits 
which ib may possess; whilst the fact that coals do come into our 
towns as if is may tompt us to advocate the employment of the 
ashes they are converted into for the purposes in question. Tn the 
house of the rich man, whore the bodies producing refuse ave not 
very greatly out of proportion, ov, possibly onough, only equal in 
number to the fires producing ashes, and where a separate system 
for liquid refuse is but a trifling item in the expenso of house- 
building, an agh ‘conservancy’ is a possibility. But tho quantita- 
tive considerations, to which I have just alluded, show @ priori that 
it is as inapplicable in theory to the needs of a poor population as, 
I believe, actual trial of it on the large scale has shown, and always 
will show, it to be in fact, 
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ON TYPHOID OR ENTERIC FEVER IN INDIAN 
GAOLS, AND ON THE RELATIONS OF THAT 
DISEASE AND OF OHOLERA TO THE DRY- 
EARTIL SYSTEM OF CONSERVANCY. 


Dn. Buowanay, in the Appendix (No. 4, pp. 96, 97, 106) to the 
Twelfth Report of the Medical Officer of the Privy Counoil (for 
1869, published in 1870), has thrown doubt upon the validity of 
cortain yeasonings of mine (in ‘The Lancet,’ March goth, 1869, 
pp. 421, 412) as to the possibility of a dry-earth system of con- 
sorvancy favouring the spread of typhoid (or onteric or pythogonic) 
fever. Ono of my arguments having been based upon the fact that 
fever sprend in the gaols of India in spite of tho introduction into 
them of that system for dealing with oxcreta, Dr. Buchanan 
objects that this argumont is of no cogency unless it bo shown that 
the Indian fover in question is enteric and not typhus fovor, 
When I wrote I was of opinion that this Indian gnol fevor was 
enteric and not typhus, and further investigation has confirmed mo 
in this belief. 

In 1869 I did not think it necessary to lay any emphasis upon 
this point, for I thought it was a sottled, veecived, and establishod 
belief. Dr. Murchison, in his chapter on the ‘Geographical Dis- 
tribution of Typhus Fover’ (p. 58 of ‘A Treatise on the Continued 
Fevers of Great Britain,’ 1862), lad snid that thore were ‘no 
authentic records of typhus, such as we see it in this country, 
having been mot with in Asia, Aftion, or the tropical paris of 
America,’ If, in the same connexion, Dx, Murehison allows that 
tho ‘Pali disonge’ and the true bubonic plague may be analogous 
to, if not identical with, typhus, I have to say that between typhus 
as thus locally represented and the gaol fevers as described in the 
Indian gaola there is scarcely a single point in common; and if 
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Dr. Morchead’s suggestion, which Dr. Murchison thinks not 
unreasonable,’ as to the suporaddition of an infectious to 2 malavious 
factor in the formation in such enses as those of the Agra gaol, he 
accopted, I have 1o say, in the second plage, that it makes my 
conse sirongor instead of weaker. Tor what we Axow of such com-° 
binations of an ‘earth-born ’ or ‘carth-sown ’—to use Dr. Bryden's 
expressive synonym for madarious poison—with a personally in- 
fectious clement is based upon experionce of two diseases only 
typhoid, 10 wit, and cholora,—and of these two diseases precisely it 
is known that thoy spread ‘by the operation of decomposing 
excreta.’ We suppose tho same to be the case with dysentory, But 
I must say that the supposition of romittent fover becoming in- 
fections appears to me to bg, purely hypothetical, and, as yet at 
least, far too unsubstantial to carry even the weight of an objection 
without tottering. 

Boudin, Guyon, and La Rocho are quoted by Keith Johnston, 
in the second edition of the ‘Physical Atlas of Natural Phono- 
mena,’ 1856, pl. 35, p. 121, to the effect that ‘typhug’ was limited 
to the northern temperate zone, Tho date of this work reminds 
me that in those days it was thought necessary (as by myself in a 
Report on Smyrna, p. 59) to insist on tho reality of the distinction, 
then a comparatively novel one, between typhus and typhoid 
fovers; and I have roferred to Keith Johnston's article, not so 
much for his own oy his authoritics’ opinions as 40 what thoy called 
typhus, as for the sako of quoting his valuable and suggestive, 
even though not wholly accurate, remark—' The geographical and 
climatal limits of typhus in Europe and America will bo found io 
correspond nearly with those of the glutinous Corenlia and potato,’ 
The organic world, whether pathological or physiological, whether 
animal or vegelable, must be looked at as a whole. Facility in 
colligating facts can always be obtained; the power of dotecting 
their rationale can sometimes bo obtained by the employment of 
this method, I should not, however, accept Keith Johnston's 
suggestion of this particular geographical phytographical corre. 
spondence ; a nearer, though still only partially correct, boundary 
would be obtained by taking the northern limit of the Palmacene 
as the southern limit of true typhus; a botanist who would supply 
us with a botanical expression for tho words ‘annual isotherm of 
68° Wahx,’ would very nearly meet the case. 
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Leaving now the subject of typhus and its existence or non-~ 
existence in India, and coming to the question of typhoid fever, 
I must express my surprise ab Dr, Buchanan’s having srid (p. 106) 
that ‘nothing about. onterie fever can be brought into evidence 
from India’; for Dr. Murchison quotes a cloud of authorities 
(p. 407 op. cit.) in support of his statement that ‘in India it is 
now known to be far from uncommon’; and I suppose that a 
disease nob uncommon outside may be taken as likely to be not 
uncommon insido the walls of gaols. I will quote one authority 
whom Dr. Murchison has not quoted—namoly, Dr. James An- 
nesley, the author of a work on the ‘Causes, Naturo, and ‘Troat- 
ment of the more prevalent Diseases of India and of Warm 
Climates generally,’ a first edition of which appeared with plates, 
-in quarto, in 1828, and a second without plates, in octavo, in 
1841. At page 457 of the first edition, and page 547 of the second, 
under the head ‘On Organic Changes in Jevers,’ I find the follow- 
ing words, for the latter part of which plate xxii, of tho first 
edition furnishos a good illustration :— 


‘Marks of diseaso of tho largo and small intestines are gonorally confined to their 
internal tunies, ‘he duodonum, jejunum, and ileum, espeoially the duodenum and 
termination of the iloum, vory fiequently ovo diseased in their mucous su face, which 
js inflamed in patches, somotimes covered with a muco-purulent searotion aud studded 
with sinall wlesrations, purtioululy the termination of the ileum, Oeensionally the 
mucous surface is of u Iniok-2ed or pmplish shade of colour, appmently cechymosud, 
and covered with x bloady sunios, and roadily detachod from the subjacent toxtur, 
In several cases tho ules ttions-—which sometimes ao Imago aud far apat, ab other 
timog small and agglomerated, espeviatly the formar--hayo nearly ponotrated tho 
tunies of tho Intestines, mid, in iw very fow casen, I have obsorvott this oconmonce 

«notually to havo suporvenod, tho contents of the howols boing patly offused into tho 
“peritoneal cavity, and having produced poritonitis,’ 


T como now to evidenco which, as being of more recent publica. 
tion than my communications in ‘The Lancet’ of March, 1869, 
was not available whon I wrote, but which shows beyond all doubt 
that enteric or typhoid fover is one ab least of tho gaol-fevers of 
India, In Dy. Do Renzy’s Inst Roport on the Sanitary Admini- 
stration of the Punjab? (for a recently reeoived copy of which I am 
indebted, as I imagine, to his kindness), I find, ab pagza 127, the 
following statement relative to one of tho gaols brought forward in 
evidence by me, in ‘The Lancet,’ in March, 1869 — 


1 For 1869, Published nt tho Lawsonco Press, Cahors, 1870, 
30 . 
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In an extract fiom Dr, Fairweather’s valuablo report on the fovors which provailed 
in the apiing of the year in tho Rawulpindi gaol, which is printed, will bo found con- 
olusive proof that typhus fovor must honeofoth be regmded aa one of the endemic 
diseases of that district,’ 


On the next page wo find that Dr. Do Renzy uses the most modern 
nomenclature, and contrasts typhus with typhoid and relapsing 
fevers. Upon reading this, I detormined to come forward, though 
a most ‘unwilling witness}, yeb without delay—as, from not 
having seen nny notice of this Report, T believed, and believe, I 
must have been one of tho first persons in Wngland to receive a 
copy of it—~nnd stato that I had yeecived information which led 
me to believo, in accordance with Dr, Buchanan’s suggestion, that 
typhus—n disease as little, though also as much, affected in iis con- 
tagiousness and spread by the use of enrth-closols as small-pox—_ 
did really exist, though alongside of typhoid, in one of the Indian 
gaols of which I had wrilten, But on turning to Dr, Fair 
weathor’s Report, at page 80 (Appendix) of Dr. De Renzy’s volume, 
I could not thereby convince mysolf that it did furnish conclusive 
proof of the existence of typhus in that gaol, In Dr, Paiv- 
weather’s Report notes me given of cight cases, of which five only 
ended fatally, and with a post-mortom oxamination, Of these five 
fatally ending cases, we find it recorded of one (Caso 6) that ‘his 
symptoms were more those of enloric than of typhus fever’; and as 
the intestines, in the account of the post-mortem examination, aro 
described as ‘having the lower part of the ileum ono mass of ulee- 
ration, enlargement and thickening of Poyer’s patches,’ wo need 
only remark that tho dingnosis formed duving life was very 
abundantly confirmed by the autopsy, but that neither seems to* 


* 1 seo from one of Dr, Buchanan's notes, p96, thal aome objection can be raised 
to my employment of the words ‘an unwilling witness’ when sponking of » poaon 
who, like Dr, Mouat, comes forward and publishes, with the truthfulness which wo 
expect and find in such officials, frots which are, or seem to bo, scarcoly reconcilable 
with theoies he hag advocated. Iam not awaro that ordinary usage attaches any 
offensive insimuation to the words alluded to and employed above, Still I may express 
regret for having employed a phraso which could bo misintorpreted. Aftar a ‘very 
oritical reading,’ however, of my letter in ‘Lho Lancet’ of March 2oth, 186y, I think 
that another of my expressions used there does require amondment, Though John 
Hunter said that nothing was go difficult as to know whon a fact was a fret, I atill 
am sorry that I sajd that Dr. Mount's facts had beon onlled inquostion, as that 
expression does, T must acknowledge, admit of o harsh interpretation. J do not 
suppose Dr. Mount puts this upon “it; I should regret it if any futuie commentator 
should do go, 
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prove that the ease was anything but what it was supposed to be— 
namely, enteric fevor, A second of the five died with general 
peritonitis, consequent upon perforation of the intestine of ono of 
‘three small corroding ulcers in ileum, ono on fleo-colic valve, ono 
a few inchos further back, and a third about a foot from ileo-colic 
valve.” The mesenteric glands aro stated to have shown no signs 
of disease; but the man had been ill six weeks; and this fret, 
which explains tho former ono so far as it neods explaining, is at 
the eamo time incompatiblo with the hypothesis of typhus, and ex- 
plicable upon that of typhoid. Of the third of the five cases 
(Case 7) it is recorded that ho was admitted into the hospital on 
April 7th ‘with continued fover, and all that can be recollected 
concerning him is that ho was much troubled with cough aud with 
-pain in the right sido” Tho man diced on June sth, apd the 
autopsy revealod inbereles crowding the left lung, vomiene in the 
sight, aud uleors with elovated hardened edges in the ileum, This 
appears to havo heon @ ease of tuboreulosis, Two of the five fatal 
cases (Cases 3 and 4) romain 40 be dealt with, In neithor of them 
was thoro any intestinal or mesentorie mischicf; and neither of 
them, therefore, could have eon ‘enteric’ fever, Tho persistence 
of typhus spots is about tho only post-mortom appearance patho- 
gnomonie of typhus; and this is avid to have been absont in ono of 
the two enses (Caso 3), whilst of the other ens (Caso 4) wo ave 
told ib began as tintermittont fever” With regard to tho three 
romaining enses of tho cight in which thore was n favourable tor- 
mination, it is moro difficult to speak posilively oither way as to 
typhus or typhoid. But with reference to the value of the rash as 
a diagnostic mark, in tavo of these three cases, I must say, con- 
sidering what we know of tho protean variations which typhoid 
fever, moy, oven in our chilly climate, pub on as to the charnoter of 
the outancous craption accompanying it'—variations consisting in 
the dovelopment of a ‘scarlet rash,’ of * pelechiac,’ of ‘ vibices,’ of 
gudamina,’ in addition to the typical lenticularly raised rose-spots— 
that it is opon to mo or to any one elso to domur to any ono of 
thesa cases being positively sel down as certainly nob onterio, 
With reference, Instly, to the third of the three cases which sur- 
yived (Caso 8), it is well to mark that the ense Insted more than an 


4 S00 Murchison, “Lrontiaa on Continued Fovors,’ pp. 474, 819; and in ‘The 
Lancet,’ Deo, 10, 1870, 
302 
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entire month; and that Dr. Fairwenthor says of it that it looked 
‘like a complication of a dysontory, typhus, and typhoid? Of the 
eight cases, therefore, which weve iakon as proving conclusively 
the presence of’ typhus in India, two appear to have beon covtainly 
typhoid, the post-mortem examination proving the diseaso to have 
been this; 0 third is the case last mentioned ; a fourth appears to 
have been a caso of tuberculosis; a fifth, though covered with 
eruption like that of typhus during life, did not rotain ib after; a 
sixth began .as a case of intermittent fevor; and the two others 
who survived may possibly have been erases of typhoid or of 
remittent. 

Té would appear from the *Repot on Measures adopted for 
Sanitary Improvements in India from Juno, 1869, to June, 1870, 
recently published, p. 85, that, there are two reports extant upon the 
fever in the Ruwulpindes Gaol, by Dr. Lyons, the medical officer in 
charge, It would‘bo intoresting to sco these. 

Dr, Fairweather has prefixed to his detailed accounts of the eight 
cases, previously referred 10, a short account of the general 
charactoyistics of the disease, Amongst these is noted the absonco 
of yellowness of the conjunctivae, which may show that tho disease 
known in Great Britain as ‘relapsing: fever’ was not a factor in the 
epidemic, Dr, Murchison says of tho disorder, indeed (ap, cit, 
p. 301), that it is unknown in India, and, indead, in all tropical 
counties, 

Cortain remarks as to the genoral characters of tho opidemie 
which Dr, De Renzy makes in various parts of his report appear 
to me to be more easily reconcilable with tho hypothesis of its 
having been typhoid than with ono which should suppose it to 
have been either relapsing’ or typhus fover, 'Theso remarks axe as 
follows :— 

1. It prevailed in tho latter half of the year. Seo Dr. De Renzy, 
Joe. cit. p, 121. Seo also ‘Report on Sanitury Improvements in 
India, 1870, p. 30; and Dr. Bryden’s ‘Report on Cholera Epi- 
demic,’ pp. 20, 74. 

2, Ib appeared first in villages (see Dr. De Renzy, p. 121, and 
note to p. 87 A of the Appondix, and ‘ Report, of Sanitary Improve- 
ments,’ p. 45), and Dr, Anstie tells us (‘Notes on Epidemics,’ p, 70) 


that typhoid is ‘the special epidemic of the slumbrous conservative 
rural districts.’ 
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3. Its severity did not vaty concomitantly with that of the 
famine. (Dr. De Renzy, dos, cit, p. 132.) 

4. It affected more womon ‘han men (Dr. De Renzy, doe, cit,, 
p. 1513 ‘Reporb on Sanitary Improvements,’ Zor. cif, p, 83), as 1 
should expect typhoid would usually in India, and have noted it to 
do in England, explaining it in both cases by the greater time 
spent by the women ab home, and the larger dose of poison which 
they thus have the certainty of imbibing if the air or the water 
or both were soiled in the immediate neighbourhood of their 
dwelling. 

As Dr, Buchanan says (p. 106), ‘It has already been shown that, 
nothing about enteric fever can be brought into evidence from 
India’; alongside of this sentence (which without some qualifica- 
tion limiting its scope waa never justified, and should now be 
simply vetracted) ought to be set a fow equally short as well asa 
few longer sentences from tho latest and most authoritative publi- 
ention on the discages of India and their sanitation—I mean the 
‘Roport on Measures adopted for Sanitary Improvements in India 
from June, 1869, to June, 1870,’ At p, 30 I read: ‘Tho disease 
[typhoid] is manifestly, Dr. Ranking thinks, on the inerease in 
India, and is daily acquiring greater importance,’ 

At p, 62 T find notices of it amongst our soldiers at Muttra, at 
Mean Meer, ab Jullunduy, and al Kwrrachee ; and I suppose that, if 
it is found in baryacks in so many places, thero is some little prob- 
ability of its finding its way into gaols. 

At p, 60 -—~ 


‘ 


‘During 1868 tho number of onsos of typhoid was considerable, Out of tho total of 
gx denths from fover, 35, more than ono-third, ave ascribed to the ontorlo or typhoid 
form of disowe, Hut encetitude in the atattatios of fever ts Aifloult from stmilartly of 
diffrent types. The Kability of the Uititsh soldion in India to typhoid fever has not 
hitherto ath acted the attention tt deacrucs,’ 


On the same pago a death from typhoid fever is recorded as 
oconrring al Rawnlpindee in the 1~—6th Regiment, This is to be 
noled, firstly, ns Rawulpindeo is the place in the gaol of which 
there wore oighty-cight fever deaths in 1868 ; and, secondly, as in 
this Roport the contagious fever inside the gaols is not distinetly 
spokon of as typhoid, but only the fever affecting tho soldiers (see 
pp. 19, 78, 82), Againel this abstinenco from giving the fever 
a name must be set the disclosures of Dr. Vairweather’s post- 


rt 
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mortems. Much the santo applies io tho utterances of this Report 
(p. 15) as to Poshawur, another of the places the gaola of which 
were referred to by me and Dr. Buchanan after Dr. Do Renzy (see 
Dr. Buchanan's ‘Report,’ p. 96, note), thirty-nine enses of death 
among the soldiors heing ascribed to s ‘continued fever, which 
hears the strongest resomblanco to, if it be not idontical with, the 
enteric fever of Europs.’ Though the Report never names the gaol 
fover, if would appear that it was rogaided ag identical with thaé 
raging outside, for we have great stress Inid on the befoulment of 
the water-supply of the whole population ; and at p, 281 we are told, 
‘all classes appear to suffor from this bad water. Prisoners in gaol 
have nothing else to drink? 

The gaol fever of the third gaol, that of Umballah, in which 
a fever was found (o spread in spite of an carth conservancy, 
Dr, Do Renzy appears to hold (p. 128), upon the Report of Dr, Bateson, 
to have becn-rolapsing fever. But the precautions he Inys stress 
upon in the caso of the town of Ambalah (Umballah), pp. 133-135, 
are such as would be efficient against entoric rather than against 
typhus or ils congenor, relapsing fever. ‘Two cases of typhoid, one 
verified by a post-mortem, are reported by Dr, De Ronzy (p. 125) 
from Simla, 

T will now proceed to commont upon another statemont of 
Dr, Buchanan's, At p. 91 of his Roport, after quoting the opinions 
of seven gontlemen—the Rey. Henry Moulo, Mr. Oswald [ostor, 
Mr, Garnett of Lancaster, the Governor of Dorchester Gaol, the 
late Dr. Moyer of Broadmoor, Stirgeon-Muajor Wyatt, and Captain 
Morvin Drake,—he says: ‘Irom this favournble expression of 
opinion thore ae somo very few dissontionts ;’ and he prococds to 
enumerate three—namely, Dr, Geo, Johnson, Prof, Pettenkofer, and 
myself, I have to say that to our three namos Dr, Buchanan 
should have added: I'irstly, cight names of the Army Sanitary 
Commissioners—namely, those of General J, II, Grant, Captain 
Douglas Galton, Dr. John Sutherland, If, Il. Massy, Isq., 
T, A. L. Muay, Esq., W, TE. Bakor, fsq., Sir J, R. Martin, 
and Robert Rawlinson, Isq. Tor the Commission composed of 
these eight gentlemen issued, on March 8, 1869, 1 memorandum 
on 2 ‘ Roport and Order of the Madras Government upon the Dry- 
Barth System of Sewage in the Madras Prosidoney,’ which was 
circulated move or less freely in England, which was republished in 
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Madras in June 1869, and which, as ‘Ute ‘Report of Sanitary’ 
Improvements in India’ (so often quoted) very mildly puts it 
(p. 132), ‘throw the weight of their experiones into the seale of 
seworage by water-carriage.” This memorandum should, I think, 
be made more accessible in England than it is at presont, We 
have as much noed of its plainly givon common-sonse instructions 
as the people in Madras; and we have, T apprehend, in our enpaci- 
ties of ratepayor's and taxpayoig, an equal claim to have them made 
available for the use of Local Boards and other Sower authoritios, 
Tho Army Sanitary Commissionors, I am glad io observe, haye 
nothing to retract of their opinions as to the dry-carth system ; and 
in their answers to Dr, Cunningham’s request. for instructions in 
his capacity of Sanilary Commissioner with tho Government of 
India, given in the Report just quoted, at p. 206, and of date 
Tuly 8, 1870, they refer the Commissioner to the memorandum of 
March 8, 1869, and add {o it the following words :— 

“Te follows that Lo tiust to dry-onrth consorvaney for improving the health of towns, 

while ordinary station or town drainngo is pemifted to sonl, away in cosspits ov on 
the surface, is simply to potaon tho subsoil with sewer water, which, if collected aud 
conveyed in dinin-pipex, would beoomo a yalunblo manme, ‘Cho quostion may, now bo 
considored ns settlod by soiontifio investigation, that the sowago of inhabited buildings 
should be trented as a amgle clomont, whothor as regads health or agriculture; and 
also that to divide this sowngo into tivo pats, and to 1emovo the pais sopniatoly, is, 
ag wo havo stated olsowhere, to pay double whoo ong paymont would angwer evory 
purpose,” 
The samo Sanitary Commission is reported, in the same volumo 
(p. 38), a8 having decided that the dry-earth system could not 
bo genorally introduced into a Mugo city liko Bombay; and (at 
p. 1g) o4 declaring it unnecessary to discuss a certain schome fox 
the removal of the sewage of Caloulta, which the Justices of the 
Peaco for that city—with whoxo names and numbers I am un- 
acquaintod—had previously rejected, for this reason amongst others, 
namely, that it was ‘simply a systom of dry-carth conservancy.’ 

Secondly; ‘Lhe Rivers Pollution Commissionors, appointed in 
1868—namely, Sir William Denison, Dr, Frankland, and John 
Chalmers Morton,—ought to have their opinion at least referred to. 
In their report, published this year, they say (p. 50): ‘We ean 
have no hesilation in pronouncing the dry-earth system, however 
suitable for institutions, villages, nnd camps, where personal or 
oficial regulations can be enforced, entirely unfiticd to the cir 


cumstances of large towns,’ 
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Thirdly: I think Dr. Parkes's name must be added to those of 
the ‘very fow dissentionis,’ who will thus, without counting the 
Caloutia magistracy, come’ to number seventeen, as against tho 
seven gentlemen named by Dr. Buchanan. For in tho third edition 
of Dr. Parkes’s ‘Practical Hygiene, which bears dato April, 1869, 
T find tho following words, which do not appear in the edition of 
1864 :-— 

Thero is one ovident objection to all theso dry plans—namely, that the oxereta ave 
retained about our houses for some time. No doubt when mixed with earth thoy aro 
imodorous, and it is presumed harmiess, but of this no ovidonco has hoon givon. What 

* would be the result of cholera or typhoid discharges recoived in carth and allowed to 
yemain in the house ?* 

I have upon other ocensions pointed out times and places in 
which a dry-eavth system of conservancy may have claims upon our 
favourable considoration: those times, I havo always hold, are not 
times of epidemics; those places do not lio within the cxceinde 
of large towns, In several of the Reports which I have consulted 
T have found more or loss favournble mention mado of the system ; 
these passages I havo not thought it my business to quote, for 
yeasons which may be readily imagined, I propose at a future 
opportunity to offer a further communication on this subject, in 
which, I trast, the readers of ‘The Lancet’ will find something of 
greater interest than they can, I foar, havo found in this inter- 
minable array of authorities, ‘The immoderate longth to which my 
paper has reached may be justified, I hope, upon tho principle that 
aman who goos a little out of js own propor line, as I suppose 
I do by meddling with hygiene, ought to be doubly sure of his 
ground. . I trust I have shown that I havo not heon wanting in 
this abundans cantela, 


APPENDIX, 


NOTES ON THE SITE OF ROMAN POTTERY WORKS 
AT TIIE MYNCHERY UPON TIE SEWAGE FARM, 
NEAR OXFORD. 


In the year 1879, in the courso of trenching and levelling operations 
at the Mynchory ov site of the nunnery near Littlemore, Oxford, undor- 
taken by tho Local Board in connection with the formation of a 
Sewago Farm, tho engineers employed by the Local Board exposed in 
the farm-yard 9 number of human skelotons with some medieval stone 
coffins, ‘The bodica found undisturbed wore all lying with the head to 
the west and the feot to the cast, and in tho graves numerous pevement 
tilos were found similar to thoso of Plantagenct times exposed in making 
excavations in All Souls Chapel. ‘Tho skeletons were of both sexes and 
of different agos, and may have been the bodies of persons who had died 
in a poor-houso attached to tho priory of the Renedictino nuns, dissolved 
by Honry tho Highth, which formorly stood on this spot, 

As in many of tho fields a cousidernble quantity of broken Roman 
pottery was also found, both on the surface and Iniried to the dopth of 
ono and two feot, it was considercd, desirable that the ground should bo 
carefully oxaminod in ordor to 800 if evidence could be obtained that the 
pottory had beon manufactured in the locality, Permission having been 
given to Dr. Rolleston by the Local Board to continuo the oxcavationa, 
Mr, Edgar 8. Cobbold, who took great interest in the discovory, gave very 
material assistance, and in the course of time four kilns (one a double one in 
a, good glate of prosorvation) in which the pottery had been made, together 
with a well and picoes of tho burnt clay on which the pots were placad 
for the procosa of baking, wore exposed, In the rubbish heaps adjoining 
the kilns some moulds were found, and burnt clay retaining the marks 
of the workmon’s fingers, As a tule the pottery was much brokon, but 
a fow perfect picces and others almost porfect were found, and of those 
some were contained in the well, ‘The pots or shards consisted of jars, 
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hottles, vases, flat round dishos or morlaria, and a saucor or small cup, 
Two uninjured jars wore procured 2,4” high and 8” in maximum width, 
and a furrow ran round cach fat at tho plano of maximum width, The 
pottery has beon preserved in the University Museum, Oxford, Tho 
mortavia were frosted internally with fine quariz-sand, Coarge flattish 
pieces of burnt clay marked as if with impressions of straw, like » oream- 
cheese, were found in considerable abundance; thoy wore believed to be 
the wiappers‘used in covoring the pots over during tho baking, A fow 
fine shards with an oncruating filagreo pattern wero also obtained. In 
colour the pots and shards wore either red, groy, or black and yellowish, 
usually unglazed, Somo pioces had a hard bright glazo not unlike 
Etruscan, but there was no attempt at the rod figuros ono sees on veal 
Etrosean ware, As a rule they were liko the Roman pottery made at 
Castor and Upchurch. Pieces of Samian-liko wave wero also obtained 
ornamented with figures of wild animals, which were intoresting os 
showing a not very successful attempt at copying the continontal Samian, 
The shards were found not only in immediato proximity to tho kilns, 
but scattered over various parts of the farm. Along with thom werd 
a good many masses of half-burnt or loss than half-burnt clay, A sort 
of mask repesonting a semi-comic face was found with some of the 
shards, and along with it some tooth of bos and cervus, Potters’ marke, 
not names, but consisting of circles, crosses, horizontal and vertical lines, 
wore acon on some of the shards. 

Tho well was situated to tho north of No, 1 kiln, Nos, x and 2 kilns 
were to the north of a quarry made in tho year 1878, and traces of two 
other kilns wore to its south, ‘Two of tho kilns, ono of which was double, 
wore made of rough stones seb in clay, and a third was mado of clay 
bunt tz situ. Ona plan of the kilns constructed by Mr, Cobbold it is 
stated that the double kiln had e floor of burnt clay with holes in it, and 
contained comser rubbish than the outside, also two whole pois and 
inany large picces with o layor of whito ash at tho bottom, The two 
divisions of this kiln were separated by a partition of rough stonos, and 
they both oponed into « common passage. This kiln including its passago 
was about 8 feot long, and the two divisions, including tho intormodiate 
partition wall, were about 7 fect wide. Tho kilns had apparently beon 
dug out of tho naturel sand, and wore covercd over with black earth 
containing shards and bbish; ond in the carth adjoining the double 
kiln two hyman skeletons and a few ox-bones wore found, The humai 
bodies had apparently been flung into a .rubbish-pit closo to tho double 
kiln, a potter’s fiold wherein strangors or slaves were buried, 
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NOTES ON ARCIILMOLOGICAL DISCOVERIES 
MADE AT WYTITAM, BERKSIIIRE, 


‘In the year 1869, in tho course of digging gravel on Lord Abingdon's 
property a little to the north of the village of Wytham, graves containing 
human remains were found, and botween that date and March 1878 
many otheas were exposed. Tho graves weie in the gravel, g fect or 
even rx foet deop, and in some instancos so fax down ag even to reach 
the subjacent clay, One grave is noted as about 3 fect long; another 
y feot 7 inches long and 4 fect ro inches in greatest width; a third 
zo feot long and g feot 6 inches wide. Somo of the graves wore filled in 
with humus, othas with gravel ; probably the gravel dug out in making 
tho graye had beon thrown in again, 

In rome instances it is noted that the ‘head was lying at the cast 
rathor than towards the east;’ in ono the head was at the south with 
the jaw pointing east; in ono the hond was at tho south-west, tho feat at 
the noith-oast; in anothor tho skcleton was lying W.N.W, by B.8.2. 
Tho bodies wore in the contracted oy semi-contracted position, with the 
knees approximated to the faco; and il is noted that tho skoleton or head 
was lying somotimes on its right side, somotimes on its loft, and with the 
hands somolimes up to tho faco. The skclotons were of both soxes and 
of different ages, from old ago to chiklhood, Ono giavo or tho south 
sido of tho gravel-pit, exhumed in January 1870, contained the skeleton 
of a child about six years of age. As many as three skelolons wore in 
ono instance expored in a single grave, but usually only a single body was 
in cach grave, Tho skulls aro described as ‘largo, vory like my globoso 
Romano-British typo, and liko tho Sion typo of ILis and Ritimeyer,’ 

Tho following objects aro noted aa havirig beon found in graves along 
with tho bodios:—the bones of a pig, the split tusk of a boar, another 
split tusk (x. 1. 19, 70) with a hole worked throtigh ib in company with 
a worked flint, the horn of a ved-deer, pottery both coarse and fine in 


texture, mnber-beads which had probably formed a necklace, and charcoal | 


about the hoad, 
Additional details are given in the following extracts from Dr, Rolleston’s 


notes |-—~ 3 


‘January 28,1870, Found a Inrga atone like a segment of a mill stone, with many * 


traces of burning, above tho gravel, with anothor smallor atone 4’ 2” bolow tho au froo 
in mould, Also many rnimal bones, some burnt through and though, A large 


940 ° APPENDIX. 


quantity of hones of cow, also sheep’s bones and horn coves, also pigs’ and stags’ bones; 
also a bone double-pointed needle. Subjacent to the carth contnining these objects 
was a grave 8' deop, the width noross lovel of hend 56”; the length of tha grave waa 
77. The length of skoloton fiom astagalus to top of head 33% lead at 5.W,, 
feet at NE, ; black carbonaceous matter a litte above vortex. Teft hand close to face, 
proximal end of metacarpals in relation with teeth, but digits pointing downwards, 
Right ulna in line and under leg bones, extended aud in articulation with humerus, 
Head of right humerus lying on right upper maailla, Skull and whole bady on loft 
side, the right scapula lying close to coracoid of left scapula, which coracoid waa 
looking upwards, Body curled round, Patella presout, knees 8” from upper jaw, 
Distal end of left radiug 1” from uppor jaw, Right fibula projeated beyond distal 
end of right fom proximally to head, outer trochanter in relation to o# cnlota, 
Two highest cervical vertebre betwoon condyles of lower jaw. Spines of dorsal 
vertebre pointing upwards close to left coracoid. Contres of lumbar vertobrea much 
enten away. Ribs pressed away from head, Sacral spines looking upwards, ‘Tho 
left tibia the most superficial of the long bones, 

«June 6, 1870, Went over to Wytham with result of bringing back ono human 
skull with Iong bones from a grave 8 feet deep, 10 fect long, 5 ft, Gin. broad, in the 
gravel: with lowor end of worked colt, and two more or less doubtfinl worked flints, 
and pig's jaw ; also a great number of vuious styles of pottery, (1) Saxon with thumb 
marks, (2) yory coaise British, (3) much Roman, (4) some angular pottery with 
vandyck figuring, very like Saxon, but satd not to be Saxon by Prof, Phillips. Algo 
bones of cow, sheep, deor, horse, pig; also bones of hippopotamus from the gravel, 
‘The skeleton was that of an adult man, head of humerus detached, teoth much worn, 
exostouls on right upper jaw and on right mendible, and tarter on teoth, Both patelle 
in situ, Lying W.N.W, by E.8.2., doubled up, from head to knee ar inches. Both 
arms with elbow floxed, humerus parallel with upper vertebre, lumbar vertebra with 
spines looking upwards, Between chin aud knee, flint, pig's jaw, ‘Tho left og inno- 
minatum is much blackened internally, also tho head of the corresponding fomur; to 
a less extent algo the right innominate bone and fomur, Probably a fire was lighted 
in tho grave superficial to the body and tho fino ashes subyoquontly worked their way 
into tho bones more or less oracked by the heat, Iomur 18-2” incher long; tibia 
14 inches, Stature caloulated by length of fomur g’ 6”, by longth of femur and tibia 
together 5’ 5-4”, The stnturo is lowor than is usual in the brachycophalio Britons, 
Extremo lofigth of skull 7-1; oxtromo breadth 5-8; cephalic index 82, ‘The concop- 
taoula cerebolli touch tho samo surface with tho tecth, Tooth all presont, bub much 
worn, Lower jaw vory poworful. Suinros extenalyoly oblitorated externally, Wrontal 
sinuges and gupraciliary ridges largely dovelope:l, Tn contour the akull is typically 
brachycephatio; the posterior half of the parictals dip precipitately, and though the 
upper oceipital squama does lio in a plane a little posterior to that of the posterior 
half of the parlotals, {¢ nevertheless docs not project behind tho inion, which forms a 
coarae transverse ridge without any differentiation of the linew suprome,” 


Th March 1871, BR. Johnson and W. B. Clarke, Exsqva, found the skele- 
“tons of three dogs in a hole, about 4 fect below tho surface of the ground 
and about 2 feet in the gravel, At the botiom of tho hole the carth was 
black and mixed with charcoal, and several stones wero found which 
, Showed traces of fire: the dogs’ skeletons were immediately on the top of 
this blackoned earth, The skeletons wore close togethor as if they had 
been thrown into the hole in » heap. 
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Messrs’ Johnson and Clarke say that close to the dogs in the same 
hole were— 


syemains of ox, pig, roo-decr, pike and somo othor sort of fish, teal, crane, wild swan, 
and horse, and various sorts of pottery. Ono mass apparently consisted of woody 
fibres and oxidized iron, Wo aleo found half a apindie-whorl, aud Johneon picked up 
a bone needle on a rubbish-heap closo by, which may have como from the allavinm or 
gravel, ‘The tony bonca of the ox wore aplit and broken, as if for tho purposo of 
gotting the marrow ont, Some fow piocos of bono show signs of having passed through 
tha fire,’ 


The following note on a skeleton exposed in a grave opened in 187g 
was made by W. Iatchett Jackson #Esy, -— 


‘Wytham, Sept. 17, 1875. ‘Cho body lay with the head pointing S.E. by S. It 
was strotohed at full longth, perfectly straight, ‘Tho head was about x ft, Gin, helow 
the surface, and Jay with the upper part of the body in mould, while the legs and foot 
Iny in the gravel, ‘Cho feot woro nbont 2 ft. 3 in, below the surface, as nearly as could 
bo judged. 

‘Tho head was frllon forwavda on the breast, Tho thyroid cartilnge was slightly 
ossified, but tumbled to piccas in tho carriago, the bony matter being barely of paper 
thickness. ‘ho loft arm lay along tho side of the body, palm uppormost. ‘The right 
arm had been folded neross tho body, and its fingos Iny partly in, partly across tho 
pelvic cavity. Whon T sw the bedy, the workmen had broken ono Jog, and the fect 
were gone from both logs. ‘Tho position of the bones howaver showed that the left 
leg had Inin across tho right, in tho position of the recumbent figures commonly called 
Knight Orusadora, Tho workmen had saved somo of the bonca of tho feet. The 
akull and polvis lad been orackedl, 

‘No pottery or any othor remains Jay upon tho body, or vory near it, A small piece 
of brokon pottery Iny in tho grayol.’ 


Tho gkelcton in rolation 10 which tho ambor-honds wero found was 
oxposed on March 18, 1878, in a grave about one foot in dopth, the 
superficial gravel boing slightly oxeavated, The head was at the south, 
tho jaw pointing enst; body on right sido, hips and knees bent On this 
find Dr. Rolleston las noted :— 

‘This is a gomi-contracled position such ax is usually supposed to characterise the 
British skoloton, But somo Saxon hocics, or Teutonio at least, aro found in the Enst 
Riding thus contrasted, and there can bo no doubl that the amber-bonds with worked 
flationed approximal aurfacos are Saxon? 

Tn addition to the graves to larger openings wore found in the gravel, 
Ina plan of the Wytham gravel-pits, prepared in January 1870 by Sir 
Henry Dryden, the ono of those pits which is said not to be excavated is 
marked on tho cast side of the pit; another and larger pit was on the 
soulh side, On it Sir H. Dryden has made the following note :—— 

‘Opening excavated Jan. 26, and appeared to be the remainder of « oivoular pit, pro- 


bebly covered in and navd as a habitation. ‘Tho floor was hardened gravel, partly a 
naturally hard bed in tho gravel, partly hardened artifioially and by exposure, In 
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digging out the humus, which had colleatod in it, teoth of ox and deer and ® good 
deal of pottery were found, but throughout the field tho humus ig charged with similar 
pottery. On the floor a portion of a bivalyo shell was found,’ 

Most of the skeletons and other objects collectod at Wytham are pro- 


served in the Oxford University Muscum, 





* 


NOTES ON ARCHAZOLOGICAL DISCOVERIES AT 
YARNTON, OXFORDSHIRE. 


Dunre the yenrs 1878 to 1877, both inclusive, several human skeletons 
were oxposed in an ancient burial-place to the south-wost of the church 
of Yarnton, Oxfordshive, on the north side of the railway station, ‘The 
excavations leading to the discovery of the skeletons were made for the 
purpose of gotting gravel as ballast in connection with railway works 
then going on in that district, ” 

Whilst removing the soil two ditches of a semicireular form were opened 
into, Theso ditches were situated in closo proximity to cach othor, and, 
as appears from a plan constructed by Sir II. Drydon, had tho con- 
cavity of the semi-lune turned in opposite directions, Tho ditches wore 
filled with black earth, and in and near thom tho graves containing the 

_slccletons were found. One ditch is noted (May 131g, 1876) ag ‘about 
4’ 10” wide, and about 1’ 6” below tho surfico, with sloping sides, and 
may consequontly have been a little loss wido when fivst dug out, Its 
depth is from g’ to 5’ 10%’ ‘This ditch was oxposed for a spaco of 
about 60’, running nearly north and south, but trending a little enst- 
wards, On May 13, 1876, Dr. Rolleston noted :— 

‘Wo found a skeleton in a grave sunk through tho side of the above ditch in such » 
way as to show that the ditch had been filled up, and tho grave sunk into partly tho 
filling-up of the ditoh and partly into tho sido or escarpment of it. Tho skeloton was 
lying go near the slopo of the ditch Uhat it would havo been broken into pieces in the 
digging out of the ditch, There can be no rorsonablo doubt that the ditch was the 
earlier of the two. This is confirmed by the fact that in another of theso ditches two 
bodies wero found, one on the top of the other, in 187g, Tho buviors struck upon a 
ditch as a place to dig a gravo in, and sank this grave as it happoned within the limite 
of the ditch on either side, I think tho ditches may have beon simply places for 
living in. As a general rule we haye found very littlo in thom, and that very little, 
animal bones—ox, dog, gont,’ 
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The graves wore hotwoon two and threo feet from tho surface of the 
ground, They measured from two to three feat in length and wero about 
two feet in breadth, Tho direction of the gravo varied in different . 
instances, and the bodies had been laid’in them with tho head in varying 
positions, Thus it is noted in ono that the head was at the cast; in 
another that it was at the north-east; in a third that the grave was 
north-by-south, and the fheo was at tho south; in a fourth that the grave 
was cast and wost, with the face to tho north; ina fifth the foct wore 
north-cast-by-north, the head at the opposite end, In those graves whore 
the skeleton had not been disturbed by the workmon, it was scon that 
the body had beon buried in’ the contracted position, the knees being 
approximated to the face, 

The skeletons were of both sexes and at various periods of life, some 
being children, One child’s. skeleton is noted as lying with the hoad at 
the south by south-west, the fect were north by north-cast, the face was 
looking southwards, The bady was lying on the right sido, the right 
knee was more bent up than the left, one hand was up at the face, 

Various articles were found in the graves along with the skeletons, 
Tn ono o broken wn was close to the skull; in another pieces of pottery 
and cows’ bones; in o third » bone-pin, 8 inches Iong, botween the arms ; 
in a fourth a drinking-cup or food-vesscl and a flint were in front of tha 
faco; in a fifth an iron gpenr (1. 29, 10, 76) was inmnedintely in Sront of 
the face, and it projected about ten inches beyond tho skull; and in the 
anwe grave an iron knife oy dagger (1, 29, 10. 76) nearly a foot long and 
an inch and a half wido oxtended from the elbow by the side of the body 
downwards to tho side of the loft os innominatum ; its handle end was 
towards the foot, its point towards tho head, [4 is also stated that a 
bronze torque or collar was found by tho workmen with one of tho 
skeletons. ‘This collar was acquired hy John Evans, Esq, F.R.8, 

Details of some of tho graves are given in the following extracts from 
‘Dr, Rolleston’s notes :— 


‘March 23, 1876, ‘The grave waa about 3 foot deep nnd 3 feat long by 2 ft. 3 in. 
broad, tho long axia lying north hy south. Tho bedy lay doubled up on its right 
side, the face being at the souttfond of the grave and looking north, From the heels 
to the hend was 2/6. 4in. Tho spines of the vertebra pointed north-west, The 
cervionl vertebra and a piece of the sonpula lny between the rami of the lower jaw, 
‘The right hand was by the polvis, the left havtl up at tho face, the right arm being 
bent ncvosa over tho body. A. considerable quantity of charred wood-fibre lay above 
the hones of the body and about the skull, Near the left hand were found o flint 
chipped flake and 2 bronzo needle. 

Feb, 23, 1876, I drove over with the Rey. W. 0, Lukis, 3.8,A,, and G, I, Rolleston, 
‘We found that» human skeleton had been partially disturbed, but was in great part 
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atill én situ on the top of tho gravel, Tho alceleton was lying on its loft sida looking 
north, the hands were to the faco, the knees to tho chost. The gravo was about 
a feet in length, and thero was no implonient, and only one bit of woll-burnt davk 
pottery in it. Ata distanoo of § feot from the fovt of tho grave was the contro of a 
hole g feet in diameter, 4 foet deep, in which some animal bones lad been found, 
The head of tho skeleton was 350’ §.9.J2. from tho spot whore the ballast escarpment 
in Sty 1. Dryden's plan cut the somiciroular ditch at its outor edge. ‘This has been 
added to Sir H. Dryden’s plan by Mr. Lukis (N in tho plan), The dircotion of the 
body was W.N.W, by 5.8, Ee 


Tn a subsequent note Dr, Rolleston says :— 

“These excavations in the elongated form of ditches must be considered in connection 
with shorter forma of holes, such as the ono I had dug out on Monday, May 13, with 
the result of finding nothing in it except tho binckish mould which differentiates 
them and the ditches from tho gravel in which they aro sunk, This holo was 7! 6’ 
long by 5’ in width, and its depth was 5/3”. Tis walls wore porfectly definable by 
the natural gravel, and its long axis was proximately erst and west, Could it have 
been just a sunk dwelling? Tho men say they sumotimes find these holow as much as 
8’ to 10’ deep, and they are obliged to note them because tho black mould thoy contain 
does not do for ballast. 

‘Nov, 23, 1876, A Saxon interment, with head at weat and feet at enst, with spenr 
reputed to have been alongside of right humerus. ‘Tho right hand lay under an umbo 
and over the symphysis pubis, tho olbow being bent. ‘The lofé arm appears to hava 
been straight. A knife of iron lay at a tangent to the anterior rim of the umbo, its 
handle ond the narrowor towards tho left sido, tho blade ond towards tho right. On 
the loft ride of the pelvis and a couple of inches or so from it wero some strips of 
bronze, perhaps an ornament of the loft wrist-hand, I found none on tho right, The 
grave was 16” deep, ‘The entire length ocoupied was about 5! 4” long! 


Most of the human and other remains aro preserved i ‘in the Musoum 
of tho University of Oxford. 
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Abnormal ossifications, 296, 

Ambor, 811, 

Anglo-Saxon conquost, 681. 

Anglo-Saxon intermonts, 597, 602, 60, 
68x, * 

Animal poisons, 861. 

Annolides, blood-corpuactes of, 480, 

Antoro-posterior indox, 167, 277. 

Anthropological litonturo, 902. 

Anthropology, address on, 880. 

Antiquarian research, 864, 995 

Avion ater, 467; hortonsis, 571. 

Ancidiang, Kinghip to vorlebrates, 873, 


Barrow, Rockley, 453. ‘ 

Barrows, British, wkulla from, 163 ; urns 
in, 291; Nother Nwoll, 358, 3733 
Kirkby Stephen, 367, 

Barrows, long, 252, 679; pooplo of, 3533 
round, 227, 440, 679, 891. 

Beech, 324. 


Bees, 327, 

Biologival waining and studios, 846. 

Biology, meaning of term, 854. 

Biroh, 326, 

Birds, shouklor musolog in, 118, 137. 

Blood corpuscles, 68; of annolides, 480. 

Bojanus, organ of, 71. 

Bos longifvons, 345s 412, 404s 432 

Bos primigentay, ate 410, 41%. 

Dos taurus, tooth of, 6g ; prehistoric, 343. 

Brachycophely, 165, 173, 233) 327, 234, 
279, 890. 

Brain, of orang utang, 2, 30,44) of man, 
24, 40, 200; of dog, 24, 39; of chim- 
panzeo, 33, 46, 533 of vervet monkoy, 
38, 425 of inarmoset, 40; of mandrill, 
46; of atelon, 46, 

Brain, weight of, 11, 49, 147, 895 + presor- 
vation of, 53; relation to skull, 265; 
hlood supply of, 269, 899 ; structure of, 


a72, 
Branchiobdella, 481. 
Bridging convolutions, 15, §2. 
Brigantian typo of skull, 226. 
Britain, domestio pig of, 518. 
Bronze, 811, 


Bronze ago, 660, 663. 
Bushmen, orania of, 462; cthnology of, 
ATA 


Cactacene, distribution of, 809, 

Camel, 823, 

Candidates, pre-roquisites of, 907. 

Castle Carrock, skull, 198. 

Cata, domestic, 501; of the anciont Greeks, 


‘B15. i 
Covorno de V'ITomme Mort, 312, 898. 
Cavia aporea, 71, 115. 
Coltio cranium, 155, 344, 264. 313+ 
Centongrinn, post-mortem oxamination of, 
IAL, 14h, 152+ 
Cophhalie fedex, 167. 
Corebellum, 6, 32. 
Corvus olaphus, 413, 458; caproolus, 413. 
Chastleton, hones from, 460, 
Chesnuts, 835. 
Cholopus didactylug, blood-corpusgeles of, 


68, 

Cimbri, Celle origin of, 228; typo of 
skull, 277. 

Cinalus nquations, 63, 

Clesbury, animal romaing from, 409; ske- 
Joton from, 428. 

Clagaioal training, 916. 

Qoelogenys, 7%. 

Oofin, bark, qth 

Colymbinao, cf 

Comparison of human and apo's braiu, 31, 

Complemental nutrition, §9, 

Coniferae, 325, 778, 

Convolutions of brain, 15, 36, 47 

Correlations of growth, 56. 

Cowlam, skull, 786, 

Crane, 334+ 

Craniography, 866, 888. 

Cranlometry, 164. 

Cranium, Celtic, 155; Weddo, 161. See 
also Skull. 

Crannog, fauna of, 456. 

Crawloy, tumulug, 255, 314. 

Cremation, 293s 367, 445» 597+ 

Oubage of skulls, 894. 

Cymbovephalic, 224, 249) 40%, 893. 
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Dagger, bronze, 444. 

Development, theory of, 51. 

Diastase, 498. 

Dinnington, skull, 155; tumulus, 159. 

Diving animals, 62. 

Dog, 337, 820. 

Dolichocephaly, 165, 223, 231, 233: 249) 
387, 890. 


Envth-closet systom, 923-927. 

Ebborston, skull, 221, 

Hohidna lawesti, 566. 

Elephas indicus, tooth of, 65; blood-cor- 
pusoles of, 68. 

Elm, 777, 786. 

Enamel, development of, 65. 

Enteric fever, 927. 

Epicoraco-humeral muscle, 123. 

Examination system, 907. 


Faithfulness, 911. 
Fasciola hepatica, 571. 
Fauna, prehistoric, 327; of a orannog, 


56. 
Felis domesticus, gor. 
Tver, typhoid and enteric, 927, 
ae Chal za, vniu of, 851. 
ir, 325, 778. 
Fissures of brain, 14, 
Flint imploments, 869, 
Flints, 446. 
Aixton Wold, skull, 178. 
Tora, prehistoric, 322. 
Forests, influonce of, 792. 
Pow, common, 333 
Vox, 338, 379+ 
Brilfod, cemetery at, 581; catalogue of 
excavations, 636, 
— Further Researches at, 653. 


Geographical distribution, 875. 

Germanic type, 244, 278. 

Glands, hybernating, 60; thymus, 59, 63. 
Globose type of skull, 626, 637. 

Gnathio index, 168, 

Goat, 819. 

Grcoks, cats of the ancient, 575, 

Growth, correlations of, 56. 

Gymnasia, 916, 


Hare, skull of, 71. 

Tlarveian oration, 729, 

Harvey, 18 Wardon of Morton College, 
758; his chatacter, 761; his culture, 


702. 
Henrt, of bhd, 738; of sheep, 739; hue 
man, 743, 
Helpashatne, skull, 215. 
Heslerton Wold, skull, 181. 
Hippocampus, 19, 28, 
Hippomanes, 105, 
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ohberg type of skull, gor, 637. 
Hfoise, 817, 822. 

Tlybernating glands, 60. 
Hypsiatenecophali, 283. 


Iberian typo of skull, 226. 

Tiderton, skull, 183. 

Iil-filled skulls, 225, 248, 261, 357. 

Tujuries, repnir of, 715. 

Tntermonts, Roman, 585, 682; Romano- 
pelueh, 587; Anglo-Saxon, 597, 602, 

05. 
Inuline, 498, 
Tron age, 660. 


Tadoit, 347, 686, 8r1. 
Taw, lower, 317; in Bush race, 463. 


Khoi-Khoin races, 475. 
Kirkby Stophon, barrow near, 367. 


Tachrymal bone, 536, §44. 

Lake dwellings, 346, 

Langton Wold, skull, 202. 

Lovator humorl, 114, 113, 120. 

Limax agrostis, 567, 571. 

Lime-tiee, 326, 

Limnaeus trunentulus, 569, 570 ; peregor, 


567. 
Liver, lobes of, 72, 
Liver fiuko, 567, 570. 
Lohes of liver, 72. 
Lochlao, orannog at, 456, 


Man, natural history of, 86.4. 

Man's influonce on aiganio nature, 769. 

Marion cats, 503. 

Mensnromenty of orania, 164, 

Microzymes, 860. 

Mischformon, 225, 281, 890, 

Missionaries, worl: of, 883, 

Moderator bund, 739: 

Mollusea in Cinsbury pit, 419. 

Muscloy of shoulder-joint, 112. 

Musoulaxy homologics, tabular view of 
133+ 

Mugoums, value of, 849. 

Mustela foina, gor, 

Mynchory, 937. 


Nophrite, 347, 686. 

Neiyo supply, rolation to homology of 
museley, 131, 

Nerves, distribution to muscles, 711. 

New Guinea, zoology of, 565, 

Nutition, complemonial, 59, 


Oaldoy Park, interment, 675. 

Ocipital dolichocophaly, 165, 898, 
Orang utang, brain of, 2. 

Organic nature ss modified by man, 769. 
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Osaffications, abnormal, 294. 

Osteotogical investigations at Vrilford, 
648. 

Ox, 343; 813. 


Paedogenesis, 875. 

Palms, $26. 

Paraimony, law of, 721, 723, 859: 

Parthonogonesis, 875. 

Peotoralis accundus, 112, 113, 120, 

Possiimiam, obhics of, 904. 

Poyerinn patchos, 73,4. A 

Physlology in relation to Metlivine, 693. 

Plow, 340, 379 418, 4675 prohistorio, 518, 

Pitfalls, 3445 413, O74 

Placonte, in tonreo, 743 hotlgchog, 80; 
shrew, 81; vampire, 82; dog, $2; rat, 
86; rabbit, 111; guinon-pig, 91, 110; 
monkey, 92; man, 9§ ; in classifiention, 
993 in cotncen, 104. 

Platyonomy, 320, 384, 397) 435+ 

Polynesia, othnology of, 882, 

Porpoiso, auntomy of, 58, 63. 

Pottery, Roman, 937. 

Priohaid, fathor of modorn Anthropology, 
gor, 


Rabbit, 335; skull of, 7x. 

Roptilos, shouldor-mugoles in, 123, 137. 
Rickots, 301, 

Rivor-bed typo of skull, 627, 637. 
Rookloy, barrow at, 453. 

Roman intormonts at Milford, 585, 587, 
Roman pottory on gowago farm, 937. 
Rot in shoop, 567. 

Rudstono, skull, 1:90, 2240 


Salivary dinataso, 498. 

Havago racoy, dsappeavanco of, 885, 

Soiontifle training, 916. 

Seals, Ga. 

Sewago farin, oxcayations, 937. 

ao aatimation of, 169, 347, 258, 330. 
hoop, 341, 879s 467, 81R5 rob in, 507. 

Shov' hina Witt akull, a8. 

Shoulder-joint, muuoles of, 112. 

Sigwoll, barrows nt, 440; topography of, 


448, 

Silurian typo of skull, 226, 275, 277. 

Sion typo of skull, 389, 399, 620, Sor. 

Skulls, from Dinnington, 155; from Coy- 
Jon, 161; from British barrows, 163; 
Weavorthorpo, 174, 317; Flixton Wold, 
198; Teslerton Wold, 181; Tderton, 
183; Cowlam, 186; Rudstone, 190, 
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arr; Cnstle Carrock, 198; Langton 
Wold, 202; Sherburn Wold, 208 ; Iel- 
porthorye, 2163 Kbborston, 221; Nethor 

wall, 384 0.8.3 Cissbury, 424, 4363 
Rockley, 443; of Bushmen, 46a; Oak- 
ley Park, 676, 


“Skulls, typos of, 226; fractures of, 284. 


Spontaneous gonoration, 855, 

Starch, 498, 

Stature, estimation of, 168, 261, 383. 
Stone age, 660, 672. , 
Subolavius, 114, 117 

Sus, spooies of, 518, 538, 540, 542, 546. 
Suture, fiontal, ag4. 

Swoll, Nother, 353, 369, 373- 

Swiss lake dwellings, 346, 689. 
Sycamore, 778. 

Sympathetic nervous system, 863. 


Tapoinocephaly, 311, 467. 
Teoth, development of onamel in, 65. 
Teoth, diseases of, 30a; irregularities of, 


306. 
Toutonle typo, 244, 278. 
Thoroughnosa, 911, 
Thymus gland, 59, 63. 
‘Training, olassteal and scientific, 916, 
‘Lrec-intormonte, 892. 
‘Tieos, funations of, 795. 
Tumuli, Dinnington, 165; Crawloy, 255, 


alge 
‘tawits ilinous, 63, 
‘Sypea, dovtriny of, §1, 61. 
‘Typhoid foyer, 927. 


‘Ungonirthoit, 877. 
‘Urns in barrows, 291, 


“Vagus, Influonce on action of heart, 746, 


54. 
Vontrivlos of brain, 27, 30. 
Vitia vitifora, distribution of, 808, 825. 


Warnar, Walter, his claim to the discoyory 
of tho ciroulation disproved, 750. 

Wator rats, 336. 

Weavorthorpo, skall, 174, 217, 

Woo skulls, 162. 

Wild boar, 338, 411. 

Wytham, ginves ré, 939. 


‘Yarnton, graves at, 943. 
Yow, 326, 785. “ 


Zine chloride for preserving braius, 53. 


THE END. 
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Statutes made for the University of Oxford,and for the Colleges 
and sls therein, by the University of Oxford Commissioners, 1882. 8yo, 
ts te Also separately, 

Statutes made for the University, 25. 

Statutes made for the Collages. 1s, cach, 

Statuta Universitatis Oxoniensis, 1884. 8vo. 55. 


The. Student's Handbook to the University and Colleges of 
Oxford, Seventh Edition, 1883, Extia feap, 8vo, 25, 6d, 


MATHEMATICS, PHYSICAL SCIDNCE, &o, 


Acland (H, W., M.D. ERS.) Synopsis of the Pathological 
Series in the Oxford Museum, 1867. 8yo, 28. Gd. 


Astronomical Observations made at the University Observ- 
atory, Oxford, under the direction of C, Pritchard, M.A, No. 1, 1878, 
Royal 8vo, paper covers, 35, 64. 

De Rary (Dr. A.) Comparative Anatomy of the Vegetative 
Orgaus of the Phanerogams and Terns, Translated and Annotated by F. 0, 
Bower, MA,, FLAS, and D. IL Scott, MA, PhD, FS. With two 
hundred and forty-one woodcuts and an Index. Just Ready. 

Miiller (¥.). On certain Variations in the Vocal Organs of 
the Passeres that have hitherto escaped notice, ‘Translated by F. J. Bell, BA, 
and edited, with an Appendix, by A. H, Garrod, M.A., FAS, “With Plates, 
1878, 4to. paper coveis, 7s, 6d. 

Phillips (Fohn, M.A, F.RS.). Geology of Oxford and the 
Valley of the Thames, 1871. 8y0. ats, 


—— Vesuvius, 1869, Crown 8yo, 10s, 6d. 
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Price (Bartholonew, MA. F RS), Treatise on Infinitesimal 
Calculus, 
Vol. I, Differential Calculus. Second Edition. 8vo. 14s. 6d. 


Vol, II, Inlegual Caleulus, Calculus of Variations, and Differential Equations. 
Second Edition, 1865, 8yo. 18s, 

Vol, TIT, Statics, including Attractions; Dynamics of a Material Particle, 
Second Edition, 1868, 8vo, 16s, 


Vol, IV, Dynamics of Matcrial Systems; together with a chapter on Theo- 
retical Dynamics, by W. F, Donkin, M.A,, FLR.S, 1862. Byo, 16s, 





Rigaud’s Correspondence of Scientific Men of the 14th Century, 
with ‘Table of Contents by A, de Morgan, and Index by the Rev. J. Rigaud, 
M.A, 2 vols, 1841-1802, 8vo, 185, 6d. 


Sachs Text-Rook of Botany, Morphological and Physiological. 
A New Edition. Translated by S, IL, Vines, M.A. 1882, Royal 8vo,, half 
morocco, 14, 118, 6d, 


Westwood (F. 0. MAy LARS). Thesaurus Entomologicus 
FTopetans, or a Poseription of the rarest Inseets in the Collection given to 
the University by the Rev. William Tope, With go Plates, 1874. Small 
folio, half morocco, 7/, 10s, 


The Hnerey Books of the Wast. 


TRANSLATED RY VARIOUS ORIENTAL SCHOLARS, AND EDITED DY 
VF. MAx Minurr, 


(Demy 8yo. cloth.| 
Vol. I. The Upanishads. Translated by F. Max Miiller. 


Pat L The AZAndogya-upanishad, The Talavaklra-upanishad, The Aitareya- 
franyaka, ‘I he Kaushitaki-bidhmaa-upanishad, and ‘The Vigasancyi-sawhita- 
‘ upanishad. 10s. Ged, 


Vol. II, The Sacred Laws of the Aryas, as taught in the 
Schools of Apastamba, Gautama, Vasishéia, and Baudhityana, “Translated by 
Trof. Georg Bithler. Patt I, Apastamba and Gautama, 10s, 6d. 


Vol, III, The Sacred Books of China, The Texts of Con~ 
fucianism. ‘Eranslated by James Legge, Pat I. The Shi King, The Reli- 
gious portions of the Shih King, and The Lsifio King, 12s. 6d. 


Vol. IV, The Zend-Avesta, Translated by James Darme- 
steter, Pait I, The Vendidid. ros, 6d 
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Vol. V. The Pahlavi Texts. Translated by IE. W. West, 
Part I, ‘The Bundahis, Bahman Yast, and Shiyast lf shéyast, tas, Gd, 


Vols. VI and IX, The Qur’An, Parts I ‘and IL, Translated 
by E. HL. Palmer, ais, 


Vol. VII, The Institutes of Vishvu, Translated by Julius 
Jolly. 10s, 6¢ 


Vol. VIII. The Bhagavadgita, with The Sanatsugdtiya, and 
The Anugita, ‘Translated by Kashinfth Trimbak Telang. 108, 62, 


Vol. X. The Dhammapada, translated from Pali by F. Max 
Maller; and The Sutta-Nipata, translated fiom Pali by V. Fausboll; being 
Canonical Books of the Buddhists. tos. 6d, 


Vol. XI, Buddhist Suttas. Translated from PAli by T. W. 
Rhys Davids. 1, ‘The Mahapa imbbfina Suttanta ; 2. The Dhamma-sakka- 
ppavattana Sutta; 3, The 1 





Teviega Sultanta; 4. Phe Akahkhey ya Sutta; 
& The Xetokhila Sutta; 6. The Maha sudassana Suttanty; 7. The Sabbisava 
Sutta, 105, 6d, 


Vol. XII. The Satapatha-Bréhmava, according to the Text 
of the Madhyandina School, ‘finuslated by Julius Eggeling, Pat I, 
Books Land lI, ras, 6d. 


Vol. XIII. Vinaya Texts. Translated from the Pali by 
T. W, Rhys Davids and [etmann Oldenberg. Put I The Patimokkha, 
The Mahfvagga, LIV, 10s. 6d. 


Vol. XIV. The Sacred Laws of the Aryas, as taught in the 
Schools of Apastamba, Gantama, VasishéZa and Baudhayana, Translated 
by Georg Buhle, Pat ll, Vasish¢#a nnd Bandhfyana, 10s, 6d, 


Vol. XV. The Upanishads. ‘Translated by I. Max Muller. 
Part H, ‘The Kadda-npanishad, ‘Yhe Muwrdake-upanishad, The 'laittityaka- 
upanishad, The Brehaddianvyaka-upanishad, ‘The svetasvalara-upanishad, ‘The 
Prasfa-upanishad, and The Maitrayava-Bahmava-upanishad, 10s. 6@, 


Vol. XVI, The Sacred Books of China, The Texts of Con- 


fucianism, ‘Translated by James Legge. Pat HW. ‘The Yi King, ros. 6d, 


Vol, XVII. Vinaya Texts. Translated from the Pali by 
T, W. Rhys Davids and [eimann Oldenberg. Part Il, ‘he Mahfivagga, 
V-X, The Kiullavagga, 1 IIT 10s, 6d. 


Vol. XVIIL Pahlavi Texts. Translaicd by IE. W. West. 
Part WU, The Dadistan-f Dintk and The Epistles of Mants#thar. 14s, 6d. 


Vol. XIX, The Fo-sho-hing-tsan-king, A Life of Buddha 
by Asvaghosha Bodhisattva, tianslated fiom Sanskrit into Chinese by Dhar- 
maraksha, 4.0. 420, and ftom Chinese into English by Sansucl Beal. tos. 6d. 


Vol. XXIV The Saddharma-puvdarika, or the Lotus of the 
True Law, Tianslated by II. Kein, 12s. Ged, 
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Vol. XXIII, The Zend-Avesta. Part Il. The Strézahs, 


Yasts, and Nyliyis. Translated by James Darmesteter. tos. 6d. 


The following Volumes are in the Press:— 


Vol. XX, Vinaya Texts. Translated from the Pali by T. W. 
Rhys Davids and Hermann Oldenberg., Patt II, The Aullavagga, I-IV. 


Vol. XXII. Gaina-Sturas, Translated from Prakrit by Her- 
mann Jacobi. Part I, ‘The Adfrdiga-Sttna, The Kalpa-Stitra, 


Vol, XXIV. Pahlavi Texts. Translated by E. W. West. 
Part TI, Dina-f Matndg-t Khirad, Shikand-gu-mant, and Sad-dar, 


Second Serica, 


Vol. XXV. Manu. Translated by GrorG BuuLer, Part I. 


Vol. XXVI. The Satapatha-Brahmava, Translated by 
Julius Eggeling, Part IL, + 


Anecvota Oxroniensia : 
[Small gto.] 


Olassioal Sorios, Ii. Zhe Luglish Manuscripts of the Ni. 
comachean Ethics, described in relation to Bekker’s Manusciipts and other 
Sources, By J, A. Stewart, MA. 3s 6d, 

—— Lit, Nonius Marcellus, de Compendiosa Doctrina, 
Ifarleian MS, 2719. Collated by J, II. Onions, M.A. 3s. 6d. 

ree I, ili, Aristotle's Physics, Book VII, Collation of 
various MSS.; with an Introduction by R. Shute, M.A, 25, 

—— Liv. Bentley's Plautine Emendations, From his copy 
of Gaonovius, By It, A. Sonnenschein, MA, as. 6d. 

Somitio Sorios, I, i. Commentary on Esra and Nehemiah, 
By Rabbi Sandiah, Edited by IL. J. Mathews, M.A, 3s. 6d. 

Avyan Sorios. I. i. Buddhist Texts from Fapan, TWdited 
by I. Max Miiller, MA. 3s, Od. 

—— Lit, Suthduatt-Vynha, Description of Sukhdvati, the 
Land of Bliss. Ldited hy F, Max Miiller, M.A, and Bunyiu Nanjio. 7s. 6d. 

-—— Litt, The Ancient Palm-leaves containing the Pragit} 
Paramita-Uy idaya-Stra and the Ushiisha-Vigaya-Dharat, edited by F Max 
“Miller, M.A., and Bunyiu Nanjio, M.A. With an Appendix by G, Buhler. 
With many Plates, 10s, 4 

Modiaoval and Modern Sories. I. i. Sizonoma Bartholomed ; 
A. Glossary from a Fouteenth-Centny MS, in the Library of Pembroke 
College, Oxford. Ldited by J. L, G, Mowat, M.A. as, 6d. 

—— Liil, Zhe Saltaiy Na Rann. A Collection of Early 
Middle Trish Poems. Edited from a MS. in the Bodleian Library by Whitley 
Stokes, LL.D. 7s, Od, 
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Clarendon Press Series 





I, HNGLISH, 


A First Reading Book. By Matic Eichens of Berlin; and 
edited by Anne J, Clough. LExtia feap. 8vo, stiff covers, qd. 

Oxford Reading Book, Part I. For Little Children. Extra 
feap, 8vo, stiff covers, 62. 

Oxford Reading Book, Part Il. For Junior Classes, Extra 
feap, 8vo, stiff covers, 6d. 

An Elementary English Grammar and Exercise Book. By 
O. W, Tancock, M,A. Second Edition, Extra feap, 8vo. 15. 6a. 

An English Grammar and Reading Book, for Lower Forms 
in Classical Schools, By O, W. Tancock, M.A. Fourth Edition, Extra 
feap. Byo. 3s. 64. 

Typical Selections from the best English Writers, with Intro- 
ductory Notices, Second Edition, In Two Volumes, Extra feap, 8yo. 
3s. 6d. ench, “ 

Vol. I, Latimer to Berkeley. Vol. II. Pope to Macaulay, 

Shairp (F.C, LL.D.) Aspects of Poetry; being Lectures 


dclivered at Oxford, Ciown 8vo, ros, 6, 





A Book for the Beginner in Anglo-Saxon. By John Earle, 
M.A. ‘Thid Edition, Tatra feap, 8vo. 2s, Gd. 
An Anglo-Saxon Reader. In Prose and Verse. With Gram- 


matical Introduction, Notes, and Glossary, By Tenry Sweet, M.A. Fomth 
Edition, Revised and Enlaiged. Extin feap. 8vo, 8s, 6d. 


An Anglo-Saxon Primer, with Grammar, Notes, and Glossary, 
By the same Author, Second Edition, Extra feap. 8vo, 25, 64, 

First Middle English Primer, with Grammar and Glossary. 
By the same Author. Just Ready. 

The Philology of the English Tongue. By J, Earle, M.A. 
Third Edition, Extra feap. Svo. 7s, 6d. 

A Handbook of Phonetics, including a Popular Exposition of 
the Feinetples of Spelling Reform, By Ilenry Sweet, M.A. Extra feap, 8vo, 
4s. 6d, 

The Ormulum; with the Notes and Glossary of Dr. R. M, 
White, Edited by R, Tolt, M.A, 1878. 2 yols, Extra feap. 8vo, 218, 
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English Plant Names from the Tenth to the Fifteenth 
Century, By J. Earle, M.A, Small feap. 8va. §s. 


Specimens of Early English. A New and Revised Edition, 
With Intioduction, Notes, and Clossaiial Index By R, Morris, LL.D, and 
W. W, Skeat, M.A, 
Part I, From Old English Homilies to King Wotn (A,D. 110 to A.D. 1300). 
Extra feap, 8vo. gs. 
Part Il, From Robert of Gloucester to Gower (A,D, 1298 to A.D. 1393), 
Second Udition, Extia feap, 8vo. 7s. 6d. 


Specimens of English Literature, from the ‘Ploughmans 
Crede’ to the ‘Shepheardes Calender’ (4.D, 1394 to A.D. 1879). With Intio« 
duction, Moles and Glossarial Index, By W. W. Skeat, MA, xtra feap. 
Bvo. 7s. Gd, 


The Vision of William concerning Piers the Plowman, by 
William Langland. Edited, with Notes, by W. W, Skest, MA, Third 
Fdition, Extra fenp, 8vo. 4s, 6d, 


Chaucer, 1. The Prologue to the Canterbury Tales; the 
Knightes Tale; The Nonne Piestes Tale. Edited by R. Moutis, Editor of 
Specimens of Early English, &c,, &e. Fifty-first Thousand, xtra feap, 8vo. 
as"6d, 


wm Il, Phe Priorvesses Tale; Sir Thopas; The Monkes 


Tale; The Clerkes Tale; The Squieres Tale, &c, Idited by W, W. Skeat, 
M.A. Second Edition, Eatin feap. 8vo, 4s, 6d. 


—— Il. Phe Tale of the man of Lawe; The Pardoneres 
‘Tale; ‘Nhe Second Nonnes Tale; ‘The Chanows Yemannes ‘Tale, By the 
same Editor, Second Edition, Ixtra feap. 8vo, 45. 6d. 


Spenser's Faery Queene. Books I and I. Designed chiefly 
for the use of Schools. With Invoduction, Notes, and Glossary, By G, W. 
Kitchin, M.A, 

Book I, ‘Tenth Edition, Fxtra feap, 8vo, as, 6d, 
Book II, Sixth Edition, Extra feap, 8vo. as. 6d, 


Hooker. Ecclesiastical Polity, Book I, Wdited by R. W. 
Chinch, M.A, Second Edition, “Extra feap. 8vo. 25, 


Marlowe and Greene. Marlowe's Tragical History of Dr. 
Faustus, wus Greene's Honourable History of Friar Bacon and Friar Bungay. 
Edited by A. W. Ward, M.A, 1878, Extra feap. 8vo, 55. 6d, 


Marlowe, Edward JI. With Introduction, Notes, &. By 
O. W. Tancock, M.A, Extra feap. 8v0, 35: 
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Shakespeare. Select Plays, Edited by W. G. Clark, M.A,, 
and W, Aldis Wiight, M.A, —Iextra feap, 8yo, stiff covers. 
I. The Merchant of Venice, 15. 
I. Richard the Second. ts. 64. 
III. Macbeth, rs, 6¢. 
IV, Hamlet, 2s. 


—— Edited by W. Aldis Wright, M.A. Extra feap, 8vo. 
stiff covers, 
Vv. The Tempest. rs. 6d. 
VI, As You Like It, rs, 64. 
VIL, Julius Cesar, as, 
VIII, Richard the Third. as, 64. 
IX. King Lear, 1s, 6¢, 
X, A Midsummer Night’s Dream, rs. 6d. 
XI. Coriolanus. as, 6d. 
XII. Henry the Fifth, as, 
XIIL Twelfth Night, In the Press, 


Bacon, 1. Advancement of Learning. Vidiled by W. Aldis 
Wright, M.A. Second Edition, Extra feap. 8vo. qs. 6d. 


-—— Il. The Essays, With Introduction and Notes, By 
J. R. Thusfield, M.A. Za Preparation, 





Milton, 1, Aveopagitica, With Introduction and Notes, By 
J. W. Males, M.A, ‘Third Edition, Extia feap, 8vo. 3s. 


~—— Il. Poems, Edited by R. C. Browne, M.A. 2 vols. 
Fifth Edition, Extra feap. 8vo. 65, 6, 


Sold separately, Vol, I. 4s.; Vol. IL, 35, 
In papor covers }—~ 
Lycidas, 34. L’Allegro, 3d. Il Penseroso, 4d, Comus, 6d, 
Samson Agonistes, 6d. 
—— IIL. Samson Agonistes. Edited with Introduction and 
Notes by John Churion Collins, Extra feap, 8vo. stiff covers, 15, 


Bunyan. J. The Pilgrints Progress, Grace Abounding, Rela- 
tion of the Imprisonment of Mr John Bunyan, Taited, with Biographical 
Introduction and Notes, by E, Venables, M.A, 1879, Jxtra feap. 8vo. Bs. 


Il, Holy War, &c. Edited by E, Venables, MA. 


In the Press, 
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Dryden. Select Poems, Stanzas on the Death of Oliver 
Cromwell; Astrea Redux; Annus Misabilis; Absalom and Achitophel ; 
Religio Laici; The [lind and the Pantha. Ldited by W. D. Christie, M.A, 
Second,Editton, Extra feap, 8vo, 3s. Gd. 


Locke's Conduct of the Understanding. Tdited, with Intro- 
duction, Notes, &e,, by T. Fowler, M.A, Second Edition. Extra feap. 8vo, as, 


Addison. Selections from Papers in the Spectator, With 
Notes. By T, Ainold, M.A. Extra feap, 8vo. 4s. 60, 


Pope. With Introduction and Notes. By Mark Pattison, BD. 

— I. Essay on Man, Sixth Edition, Extra feap. 8vo. 
Is. 6d, wd 

aes Il. Satives and Epistles. Sccond Edition. Extra feap. 
VO, as, 

Paruell. The Hermit. Paper covers, 2d, 


Fohuson, 1, Rasselas; Lives of Pope and Dryden, Edited 
by Alfied Milnes, B.A. (London), Extia feap, 8yo. 4s. 6d. 


“——- Il, Vanity of Human Wishes, With Notes, by E. J. 
Payne, M.A, Paper covers, 4d, 
Gray. Ltlegy and Ode on Eton College. Paper covers; 2d. 
Goldsmith. The Deserted Village. Paper covers, 2d. 


Cowper. FEdited, with Life, Introductions, and Notes, by 
TL 'T, Griffith, BA. 


w— I. The Didactic Poems of 1782, with Selections from the 
Minor Pieces, A.D. 1779-1783, Textra feap. 8vo, 35. 


—— II. The Task, with Tirvocinium, and Selections from the 
Minor Poems, A.D, 1784-1799. Second Edition, Extra feap, 8y0, 3s. 
Burke. Select Works, Tdited, with Introduction and Notes, 

by E. J. Payne, M.A. 


——-,I. Thoughts on the Present Discontents ; the two Speeches 
on America, Second Edition, TExtra feap, 8vo, 4s. 6d, 


want TT. Reflections on the French Revolution. Second Edition. 
Tixtra feap. 8vo, 55. 


-——~ IIL. Sour Letters on* the Proposals for Peace with the 
Regicide Directory of France. Second Edition, Extra feap, 8vo. §5. 


[9] ; ¢ ' 
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‘Keats. Hyperion, Book I. With Notes by W. T. Arnold, B.A. 
Paper covers, 44. 


Scott, Lay of the Last Minstrel, Introduction and Canto I, 
with Preface and Notes by W. Minto, M.A. Paper covers, 67, 


II, LATIN, 


An Elementary Latin Grammar. By John B, Allen, MA. 
Third Edition, Revised and Corrected, Extra fenp. 8vo, 25. Gd. 


A First Latin Exercise Book. By the same Author, Fourth 
Edition, Extra feap, 8vo. as, 6, 


A Second Latin Exercise Book. By the same Author. Jn 
the Press. 

Reddenda Minora, ov Easy Passages, Latin and Greek, for 
Unseen Translation. Yor the use of Lower Forms, Composed and selected 
by C.S, Jerram, M.A. Extra feap, 15, 6d, 


Anglice Reddenda, or Tasy Extracts, Latin and Greek, for 
Unseen Translation, By C, S, Jerram, M.A, Thiid Edition, Revised and 
Enlarged, Extia feap. 8vo, 25, 6d, 


Passages for Translation into Latin. For the use of Passmen 
and othes. Selected by J. ¥, Smgent, M.A, Fifth Edition, Extra feap, 
8yo, 28, Od, it ‘ 


First Latin Reader. By T. J, Nunns, MA. Third Edition, 


Extra feap, 8vo. as, 


Caesar. The Commentaries iffor Schools). With Notes and 
Maps. By Charles E. Moberly, M.A, 
Part l. Zhe Gallie War, Second Edition, Extra fenp, 8vo, qs, Gd, 
Part Il, The Civil War. Matra fenp, 8vo, gs. Gd. 
The Civil War, Book 1, Second Edition, Exta fenp, 8vo, as, 


Cicero. Selection of interesting and descriptive passages, With 
Notes, By Ilenry Walford, M.A. In three Parts, Extra feap. Byo. 45. 6, 
Each Part separately, limp, 15, 62, ‘ 
Part I, Anecdotes fiom Grecian and Roman History, Third Edition, 
Past II, Omens and Dreams: Beanties of Nature, Third Edition, 
Part HY, Rome’s Rule of her Provinces. Third Edition, 


—— De Senectute and De Amicitia, With Notes. By W. 
Hestop, MA, Extra feap. 8vo, 2s, 
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Cicero. Selected Letters (for Schools), With Notes. By the 
late C. IE, Prichud, M.A., and E.R, Bernard, M.A, Second Edition, 
Extra feap. 8vo. 3s. 


——~ Select Ovations (for Schools). In Verrem I. De Imperio 


Gn. Pompeii, Pro Archia. Philippica IX, With Introduction and Notes by 
J. R, King, MA. Second Edition, Extia feap, 8vo, as, 6d, 


Cornelius Nepos, With Notes. By Oscar Browning, M.A. 


Second Edition, Extra feap. 8vo. 2s, 67. 


Livy, Selections (for Schools). With Notes and Maps. By 
HH, Lee-Wainer, M.A, Extra feap. 8vo. In Parts, limp, each 1s. 6d, 
Part I. The Caudine Disaster. 
Part JI, Hannibal's Campaign in Italy, 
Part ITI, The Macedonian War, 


Livy. Books'V-VII. With Introduction and Notes. By 
A. R, Cluer, B.A. Iextra feap, 8vo, 3s, 6d, 


Ovid, Selections for the use of Schools. With Introductions 
and Notes, and an Appendix on the Roman Calendar, By W. Ramsay, M.A. 
Edited hy G, G. Ramsay, M.A. Second Edition, Extra feap, 8vo. gs, 6d. 


Pliny. Selected Letters (for Schools). With Notes. By the 
late C. E. Prichaid, M.A, and E, R. Banad, M.A. Second Edition, Eatra 
fenp. 8vo, 35. * 


Catulli Veronensis Liber. Iterum recognovit, Separate cri- 
Henin prolegomenn appendices addidit, Robinson Ellis, A.M, 1878, Demy 
vO. 10s, 


—— A Commentary on Catullus, By Robinson Ellis, M.A. 
1876, Demy 8yvo, 165, 


———- Verouensis Carmina Selecta, secundum recognitionem 
Robinson Ellis, A.M. Extra feap. 8vo, 3s. 6d, 


Cicero de Oratore, With Introduction and Notes. By A. S. 
Wilkins, M.A, 
Book I, 1879. 8yo. 6s. Book II. 1881, 8vo. 55. 


——- Philippic Ovations. With Notes. By J. R. King, MLA. 
Second Edition, 1879, 8vo, tos. 6d. 


r——- Select Letters. With English Introductions, Notes, and 
Appendices, By Albert Watson, M.A. Third Edition, 1881, Demy 8yo, 185, 


C2 
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Cicero. Select Letters. Text. By the same Mditor, Second 
Edition. Extra feap, 8v0. 4s. . 

Cicero pro Cluentio, With Introduction and Notes. By W. 
Ramsay, M.A, Edited by G, G. Ramsay, M.A. Second Edition, Extra feap, 
Byo, 3s. 6d, 

Horace, With a Commentary. Volume I, The Odes, Carmen 
Seculare, and Epodes. By Kaward C, Wickham, M.A. Second dition, 
1877, Demy 8vo. 125, 

——— A reprint of the above, in a size suitable for the use 
of Schools. Extra feap. 8vo, 5s. 6d. 

Lizy, Book I. With Introduction, Historical Examination, 
and Notes. By J. R. Seeley, MA. Second Edition, 1881, 8vo. 65. 
Ovid. P. Ovidii Nasonis This. Tix Novis Codicibus edidit, 
Scholia Veteran Commentarium cum Prolegomenis Appendice Indice addidit, 

R. Ellis, A.M, Demy 8vo. tos, 6d, % 

Persius. The Satirves. With a Translation and Commentary. 
By Joln Conington, M.A. Edited by Henry Nettleship, M.A, Second 
Edition. 1874, 8vo, 75. 6d. 

Plautus. The Trinummus. With Notes and Introductions. 


Intended for the Higher Forms of Public Schools, By C, E, Treeman, M.A, 
and A, Sloman, MA. Extra feap. 8vo, 35, 


Sallust, With Introduction and Notes. By W. W. Capes, 
MA. Extra feap, 8vo. 4s, Ga. Jitst Published, 


Tacitus. The Annals. Books I-VI. Edited, with Intro- 
duction and Notes, by IT, Funenux, MA. 8vo, 18s, 


Virgil, With Introduction and Notes, By T. L. Papillon, 


M.A, Two vols, crown 8yo, 10s. 6d, 


Netileship (H7., M0A.). The Roman Satura: its original form 
in connection with its literary development. 8vo, sewed, 15, 

Vergil: Suggestions Introductory to a Study of the Aencid, 
By Il, Nettleship, MA. 8vo, sewed, 15, 6d. 

Ancient Lives of Vergil, With an Essay on the Poems of 


Vergil, in connection with his Life and Times. By IT, Nettleship, M.A, 8vo. 
sbwed, 25. 


Papillon (T.L,, M.A). A Manual of Comparative Philology. 
Third Edition, Revised and Corrected. 1882. Crown 8vo, .6s, 


Pinder (North, M.A.), Selections from the less known Latin 
Poets, 1869, Demy 8vo, rgs. 
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Sellar (W. Y., A.A). Roman Poets of the Augustan Age. 
Viren. By William Young Sellar, M.A., Professor of Humanity in the 
University of Edinbugh, New Edition, 1883, Ciown 8vo. gs. z 


——— Roman Poets of the Republic. New Edition, Revised 
and Enlarged, 1881, 8vo. 14s, 


Wordsworth (F., M.A.) Fragments and Specimens of Early 


Latin, With Introductions and Notes, 1874. 8vo, 18s, 


IIl, GREEK, 


A Greek Primer, for the use of beginners in that Language. 
By the Right Rey, Charles Wordsworth, D,C.L, Seventh Edition. Extra feap. 
vo, Is, Od, - 


Graceac Grammaticae Rudimenta in usum Scholarum. Auc- 
tore Carolo Wordsworth, D.C,L, Nineteenth Edition, 18823, 12mo 4s. 


A Greek-English Lexicon, abridged from Liddell and Scott’s 
4to. edition, chiefly for the use of Schools Twentieth Edition, Carefully 
revised throughout, 1883, Square 12mo, 7s, 6d, 


Greek Verbs, Irregular and Defective ; their forms, meaning, 
and quantity; embracing all the Tenses used by Greek writers, with references 
ta the passages in which they are found. By W. Veitch, Fourth Edition. 
Crown Byo. Los, 6, 


The Elements of Greek Accentuation (for Schools): abridged 
fiom his larger work by If. W, Chandler, M.A. Extra feap, 8vo, 2s, 6d. 


A. SERIES OF GRADUATED GREEK READERS — 
First Greek Reader. By W.G, Rushbrooke, M.L, Second 


dition, Ixtra feap. Bvo, 2s, 6d, 


Second Greek Reader. By A. M. Bell, M.A, Extra feap. 
Bvo0, 3s, 6d, 


Fourth Greek Reader; being Specimens of Greek Dialects, 
With Introductions and Notes. By W. W. Merry, M.A. Extra feap, Svo. 
45. 6d, 

Lifth Greek Reader, Part I. Selections from Greek Epic 
and Dramatic Poetry, with Introductions and Notes, By Evelyn Abbott. 
M.A. Extra feap, 80. 45. 6d. . 


The Golden Treasury of Ancient Greek Poetry: being a Col- 
lection of the finest passages in the Greek Classic Poets, with Introductory 
Notices and Notes, By R.S, Wright, MA, Extra feap. Sy. 85, 6d, 
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A Golden Treasury of Greek Prose, being a Colicction of the 
finest passages in the principal Greck Prose Writers, with Intraductoi y Notices 
and Notes. By R. S. Wright, M.A..and J. E.L, Shadwell, M.A, Lxtra feap. 


Byo, 45. 6d. 


Aeschylus. Prometheus Bound (for Schools), With Introduc- 
tion and Notes, by A. O, Prickard, M.A, Second Edition, Extra fenp. Byo, as, 


—~ Agamemnon. With Introduction and Notes, by Arthur 
Sidgwick, M.A, Second Edition, Extra feap. 8vo, 35. 

— Choephoroe. With Introduction and Notes by the same 
Editor, “Zit the Press. 

Aristophanes. In Single Plays. Edited, with English Notes, 
Introduetions, &e., by W. W. Meiry, M.A. Extra fenp, 8vo. 

I, The Clouds, Second Edition, as. 
Il, The Acharnians, 25, 
WIL, The Frogs, as. 
Other Plays will follow. 

Cebes. Tabula. With Introduction and Notes. By C, S, 
Jeiram, M.A. Extia feap. 8vo, 28, 62, 

Euripides. Alcestis (for Schools), By C. S. Jerram, M.A. 
Extra feap. 8vo. 25, 6. 

-—— Helena. Edited, with Introduction, Notes, and Critical 
Appendix, for Upper and Middle Forms. By C. S, Jertam, MLA, Extra 
feap. 8v0. 3s. 

Flerodotus, Selections from. Edited, with Introduction, Notes, 
and a Map, by W. W. Merry, M.A. Extra feap, 8vo, as. 62, 

Llomer. Odyssey, Books I-X1I (for Schools), By W. W. 
Merry, M.A. ‘T'wenty-seventh Thousand, Uxtia feap, 8vo. 4s. 6a. 

Book IL, separately, 1s, 6¢. 


——— Odyssey, Books XII-XXIV (for Schools). By the 
same Editor, Second Edition, Extra feap, 80, §5, 


——— Iliad, Book I (for Schools). By D. B. Monro, M.A. 
Second Edition, Extra feap. 8vo, 25. 


—— Miad, Books I1-XII (for Schools), With an Introduction, 
a brief Tomeric Grammar, and Notes, By D. 2B, Monro, M.A, Extin feap. 
8vo, 6s, Just Published, 


~—— Miad, Books VI and XXI. With Introduction and 
Notes, By Herbert Hailstone, M.A. Extra feap. Bvo, rs, Gd. ench, 
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Lucian, Vera Historia (for Sehnola); By C. S. Jerram, 
M.A. Second Edition, Extra fenp. 8vo, 1s, 6a. 


_ Plato. ‘Selections from the Dialogues [including the whole of 
the Apology and Crifo|. With Introduction and Notes by John Purves, M.A, 
and a Preface by the Kev. B, Jowelt, M.A, Extra fenp, 8v0. 6s. Gut, 


Sophocles, In Single Plays, with English Notes, &c. , By 
Lewis Campbell, M.A,, and Evelyn Abbott, M.A, Extra feap. 8vo. limp. 
Oedipus Tyrannus, Philoctetes, New and Revised Edition, 2s, each, 


Oedipus Coloneus, Antigone, 15, 9d, each, 
Ajax, Electra, Trachinine, 2s, each, 


——~ Oedipus Rex: Dindorf’s Text, with Notes by the 
. present Bishop of St. David's. Text. feap, 8vo, limp, rs. 6d. 


Theocvitus (for Schools). With Notes. By H. Kynaston, 
M.A, (late Snow). Third Edition, Extia fcap. 8y0, 4s, 6d, 


Nenophon, Easy Selections. (for Junior Classes), With a 
Vocabulary. Notes, and Map. By J. 8. Phillpotts, B.C.L., and C, 8, Jerram, 
M.A. Third Edition, Extra feap, 8vo, 3s, 6d, ‘“ 


—— Selections (for Schools), With Notes and Maps. By 
J. S. Phillpotts, B.C.L, Fourth Edition, Extra feap. 8vo. gs. 6d. 


—— Axnabasis, Book II, With Notes and Map, By C.S. 


Jerram, M.A. Extra fcap, 8vo, 25, 


——~ Cyropacdia, Books [V and V. With Introduction and 
Notes by C. Bigg, D.D, Extra feap, 8v0. 2s. 6d, 


Aristotle's Politics. By W.L. Newman, M.A, [Zu preparation.] 


Aristotelian Studies. I. On the Structure of the Seventh 
Book of the Nicomachean Ethics, By J.C. Wilson, M.A, 1879. Medium 8yo. 
stiff, gs. 

Demosthenes aud Aeschines, "The Orations of Demosthenes 


and Aischines on the Ciown, With Introductory Essays and Notes. By 
G. A, Simcox, M.A,, and W. EH. Simcox, M.A. 1872, 8vo. ras, 


Geldart (EZ. M., BA). The Modern Greek Language in its 


relation to Ancient Greck, Extra feap. 8vo. 4s. 6d, 


Hicks (EL, M.A.). A Manual of Greek Historical Inscrip- 


tions. Demy 8vo, 108, 6d, 
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Homer. Odyssey, Books I-XII. Edited with English Notes, 
Appendices, ete. By W. W. Merry, M.A. and the late James Riddell, M.A, 
1876, Demy 8vo, 16s, : 

——~ A Grammar of the Homeric Dialect, By D. B. Monro, 
M.A, Demy 8vo. 10s, 62. 

Sophocles, The Plays and Fragments, With English Notes 
and Intioductions, by Lewis Campbell, M.A. 2 vols, 

Vol. I. Oedipus Tyrannus. Oedipus Coloncus. Antigone, Second 
Edition, 1879. 8yo. 16s, 

Vol, 11, Ajax, Zlectra, Trachiniac, Philoctetes. I'ragments, 1881, 
8ya, 16s, F 

Sophocles, The Text of the Seven Plays. By the same 
Editor, Extra feap, 8vo. 4s, 6d. 


IV, FRENCH AND ITALIAN, 


Brackets Etymological Dictionary of the I'vench Language. 
with a Preface on the Principles of French Etymology, ‘Translated into 
English by G. W? Kitchin, M.A, Third Edition, Crown 8yo, 4s, 67, 


—— Historical Grammar of the French Language. ‘Trans- 
fated into English by G, W, Kitchin, M.A. Tourth Udition, Extra feap, 
Bvo, 3s, 6d. 


‘Works by GEORGE SAINTSBURY, M.A. 
Primer of fivench Literature, Txtva fcap. 8vo, 25. 
Short History of French Literature. Crown 8vyo, tos, 6d, 


Specimens of French Literature, from Villon to Hugo, Crown 
Bv0. gs, 





Cornettle’s Horace. Edited, with Intvoduction and Notes, by 
George Saintsbury, M.A, Extra feap, Bvo, 29, Gd, 

Molidre's Les Précicuses Ridicules, Vdited, with Introduction 
and Notes, hy Andrew Lang, MA. Extra feap, 8vo. 15, 6d, 

Beaumarchais Le Barbier de Séville, Tedited, with Introduction 
and Notes, by Austin Dobson, Extra fenp, 8vo, as, 67, : 

Musset's On ne badine pas avec? Amour, and Fantasia, Edited, 
with Introduction and Notes, by Walter Herrles Pollock, ust Ready, 

Other Plays to follow, 


L’' Eloquence dela Chaire et de la Tribune Fi rangaises. Tdited 
by Paul Blouét, BA. (Univ, Gallic.), Vol. I, French Sacred Oratory, 
+ Extra feap. 8vo. a5. 6d. . 
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Hdited by GUBTAVE MAASON, ILA, 


Corneille’'s Cinna, and Molidre’s Les Femmes Savantes, With 
Tntroduction and Notes, xtra feap, 8vo. as, Ge, 

Louis XIV and his Contemporaries sas described in Textracts 
from the best Memoirs of the Seventeenth Century, With Iuplish Nates, 
Genealogical Tables, &c. Extra feap. &vo. as, Ge, 

Maistre, Xavier de. Voyage autour de ma Chambre. Owrila, 
by Afadame de Duras; La Dot de Suzette, by Hewes Les Jumeanx de 
l'TLdtel Corneille, by Adwond About ; Mésaveutures Uun Beolier, by Aadalphe 
Tipfer, Second dition, Uxtea feap, Bvo. as. Gd. 

Molidve’s Les Fourberies de Scapin, With Voltaive’s Life of 
Moliére, xtra feap. Syo, stiff covets, 18, Gd, 

Molibres Les Fourberics de Scapin, and Raeiue's Athalie, 
With Voltaire’s Life of Molidre, Uixtra feap. 8vo. as, Gu, 


Racines Andromaque, and Corneille’'s Te Alentenr, With 
, Louis Racine’s Life of his Mather, Extia feap, 8ya, as. Gd, A 


Reguara’s Le Foucur, and Brueys and Palaprat’s le Groudenr, 
Lixtra feap, 8yo, as. Gil, 


Sévigné, Madame de, and her chief Contemporaries, Selections 


Strom the Correspondence of, Intened more especially for Gils! Selah, 
Lxtra feap, 8vo. 3s, 


Dante, Selections from the Inferno, With Tatroduetion and 
Notts, Hy UH. 1, Cotterill, BA, Exta tip, ave, qe did, 


Tasso, La Gerusalemme Liberata, Cantos i, ti, With In. 
troduction and Notes, Dy the samp Jilitor. Vatra fenp. Ava. aa. Od, 


V. GERMAN, 
GERMAN COURSE, By NORMANN DANG. 








ul Introduction to German 
ngs the Esseutinisal German Giamiunr, 


The Germans at Home; a Prac 
Conversation, with an Appendix conta 
Seoond Edition, 8yo. as. Gi, 





The German Manual; a Gorman Grammar, Keadiny: Hook, 
and a Handhook of German Conversation, 8yva. 7s, bids i 
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Grammar of the German Language, 8vo. 38. 6d. 


‘This ‘Grammar’ is a reprint of the Grammar contained in (Phe German Manu,’ 
and, in this separate form, is intended for the nse of Students who wish to make 
themselves acquainted with German Grammar chiefly for the purpose of belug 
able to read German books, : ; 


German Composition ; A. Theoretical and Practical Guide to 
the Art of Translating English Prose into German. 8vo, 4s, 6d, 





Lessing's Laokoon, With Introduction, English Notes, ete. 
By A. Hamann, Phil, Doc. M.A. Extra feap, 8v0, 4s. Gd, 


Schiller’s Withelm Tell, Translated into English Verse by 
E, Massie, M.A. Extra feap, 8vo, 5s. 


Also, Hdited by O..A, BUCIITMIM, Phil, Doo, 
Goethe's Egmont. With a Life of Gocthe, &c. Third Edition. 
Extra feap, 8vo, 35, 
~—— Iphigenie auf Tauris, A Drama, With a Critical In- 


troduction and Notes, Second Hdition, Extra feap, 8vo. gs. 


‘ ' 
Heine's Prosa, being Sclections from his Prose Works, With 
English Notes, cte, Extra feap, 8vo. 4s. 6d. fist Published. 


Lessing's Minna von Barnuhelm, A Comedy. With a Life 
of Lessing, Critical Analysis, Complete Commentary, &ce, Jfourth Edition. 
Extra feap. 8vo, 35, 6d. 


—~—— Nathan der Weise. With Introduction; Notes, cte. 
Extra feap. 8vo, 4s, 6d. 


Schiller’s Historische Shigsen; Fgmont’s Leben and Tod, and 
“Belagerung von Antwirpen, Second Vdition, Uxtra fenp, 8vo, as, Gd, 


~—— Wilhelm Tell. With a Life of Schiller; an his« 
torical and critical Introduction, Arguments, and a complete Commentary. 
Sixth Edition, Extra feap, 8vo. 3s, Od, 


—— Wilhelm Tell, School Edition, Extra feap, 8vo, as, 
Halu's Griseldis, In Preparation, 


Modern German Reader, A Graduated Collection of Prose 
Extracts fiom Modern German writers :— 


Part I. With English Notes, a Grammatical Appendix, and a complete 
Vocabulary. Third Edition, Uxtea feap, 8vo. 25, 6a, 


Parts If and JIT in Preparation, 
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VI. MATHEMATICS, PHYSICAL SOIDNCH, &c. 


By LEWIS HENSLEY, M.A. 


Figures made Easy; a fist Arithmetic Book, (Introductory 
to The Scholar’s Arithmetic’) Crown 8vo. 6¢, 


Answers to the Examples in Figures made Easy, together 
with two thousand additional Examples formed from the Tables in the same, 
with Answers, Crown 8vo. Is, 


The Scholar's Arithmetic: with Answers to the Examples. 
Crown 8v0, 45, 6a, 


The Scholar's Algebra. An Introductory work on Algebra. 
Crown 8vo, 45. 6, 


Baynes (R. B., MA,). Lessons on Thermodynamics. 1878. 
Crown 8yo. 75, 6d. 


Chambers (G. Fi. F.RAS.). A Handbook of Descriptive 
4 Astronomy. Third Edition, 1877, Demy 8vo, 28s, 


Clarke (Col. ALR. CBRE.) Geodesy. 1880, 8vo, 125. 6d. 


Donkin ( WIN, MLA, FRS.). Acoustics. 1870, Crown 8vo. 
7s. Od. 


Galton (Douglas, CB. FRS.). The Consiruction of Healthy 
Duallings 3 namely Louses, Hospitals, Barracks, Asylums, &c. Demy 8vo, 
Tos, Gi, 


Hamilton (R. GC), and ¥. Ball. Book-keeping, New and 


enlarged Edition, xtra feap, Byo. Jimp cloth, as, 


Larcourt (A. G. Vernon; M.A), and H, G, Madan, M.A, 
Exercises in Practical Chemistry. Voi. 1, Elementary Exercises, Third 
Idition, Crown By, gs. 


Maclaren (Archibald). A System of Physical Education: 


Theoretical and Practical. Extra feap, 8vo. 7s, 6d. 

Madan (H. G., M.A). Tables of Qualitative Analysis. 
Large gto, paper, 41, 6d. 

Maxwell (F. Clerk, M.A. IRS.) A Treatise on Electricity 
aad Magnetism, Secoud “dition, 2 vols, Demy 8va. i, 115. 64. 


An Elementary Treatise on Electricity, Tdited by 
Willinm Garnett, M.A. Demy 8vo, 75, 6¢. 
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Minchin (G. M, M.A.) A Treatise on Statics. Second 


Edition, Revised and Enlarged. 1879. 8vo. 14s, 


—— Uniplanar Kinematics of Solids and Iluids. Crown 8vo, 
45. Od. 

Rolleston (G, M.D. ERS.) Forms of Animal Life. Ulus- 
trated by Desctiptions and Drawings of Dissections. A New Kdition in the 
Press, 

—— Scientific Papers and Addresses. Arranged and Edited 
by William Twner, M.B, Hon. LL.D, FRS With a Biographical Sketch 
by Edward B. Tylor, F.R.S, With Portrait, Plates, and Woodeuts. 2 vols, 
demy 8yvo, . Jest Ready, 

Sinyth. A Cycle of Celestial Oljects. Observed, Reduced, 
‘and Discussed by Admiral W. H. Smyth, R.N, Revised, condensed, and 
greatly enlarged by G, F, Chambers, F.R.A.S. 1881, 8vo, ars, 

Stewart (Balfour, LL.D, PRS.) A Treatise on Heat, with 
numerous Woodcuts and Diagrams, Fourth dition, 1881, Extra feap. 8vo, 
7s, Od. 

Story-Maskelyne (M. H. N., M.A.). Crystallography. TU the 
Press, 4 

Vernon-Harcourt (L. F., M.A.) A Treatise on Rivers and 
Canals, relating to the Control and Improvement of Rivers, and the Design, 
Construction, and Development of Canals, 2 vols, (Vol, I, Text, Vol, JI, 
Plates.) 8vo, 218, 


Watson (H. W., MA.). A Treatise on the Kinetic Theory 
of Gases. 1876, 8vo. 38, 6d, 


Watson (H. W., M.A.), and Burbury (S.H, MA). A Trea- 
tise on the Application of Generalised Coordinates to the Kineltes ofa Material 
System, 1879. Bvo. 6s, 


Williamson (A. W, Phil. Doe. PRS). Chemistry for 
Students. A new Edition, with Solutions, 1873. Iixtra feap, 8vo, 85, 6d, 





VII, HISTORY. «© 
Finlay (George, LL.D). A History of Greece from its Con- 


quest by the Romans to the present time, 1.c, 146 lo A.D. 1864. A new 
Edition, revised throughout, and in part 1¢-written, with considerable additions, 
by the Author, and edited by LL. F, ‘Torer, M.A. 1877. 7 vols, 8va, 3é, tos, 


Freeman (2.4. M.A.) A Short History of the Norman 
Conquest of England, Second Edition, Extra feap. 8vo, as. 6a. 


~— A History of Greece. In preparation, 


George(H.B.,M.A.). Genealogical Tables illustrative of Modern 
History. Second Kdition, Revised and Enlarged, Small glo, 125, 
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Hodghin (T.). Italy and her Iuvaders, A.D. 376-476. Tlus- 

tiated with Plates and Maps, 2 vols. 8vo. 17. tas, : 
Vol, IIL, 7he Ostrogothic Lrvaston, and 
Vol IV. Zhe Imperial Restoration, in the Press. 

Kitchin (GW, MA). A History of France. With numerous 
Maps, Flans, and Tables. In Three Volumes. 1873~77. Crown 8vo, each 
Tos, Od. 

Vol, 1, Second Edition. Dowa to the Year 1453, 
Vol. 3, From 1459-1624, 
Vol, 3, From 1624-1793. 7 

Payne (2. F,, MA.) A History of the Onited States af 
America, In the Press. 

Ranke (L. vor). A History of England, principally in the 
Seventeenth Century, Transinted by Resident Members of the University of 
Oxford, under the superintendence of G. W, Kitchin, M.A., and C. W, Boase, 
M.A, 1873, 6 yols. 8vo. 34 3s. 

Rawlinson (George, M.A,). A Manual of Ancient History, 
Second Edition, Demy 8vo, 14s. 

Select Charters and other Illustrations of English Constitutional 


alistory, from the Earliest Times to the Reign of Edward I, Airanged and 
edited by W. Stubbs, M.A. Fourth Edition. 1881. Crown 8yo. 85, 6d, 


Stubbs (W., D.D.). The Constitutional History of England, 
in its Origin and Development. Libiary Edition. 3 vols, demy 8vo, a/, 8s, 
Also in 3 vols, crown 8vo, price 12s, ench, 
Wellesley. A Selection from the Despatches, Treaties, and 


other Papers of the Marquess Wellesley, K.G., during his Government 
of Indian, Edited by S. J. Owen, M.A. 1877. 8vo, 12, 4s. 


Wellington. A Selection from the Despatches, Treaties, and 
other Papers relating to India of Field-Marshal the Duke of Wellington, K.G. 
Edited by 8. J, Owen, M.A, 1880, 8vo, aqs. 

A Llistory of British India. By S.J, Owen, M.A, Reader 
in Indian [listory in the University of Oxford. In preparation. 


VITI, LAW. 


Alberict Gentilis, J.C.D., I.C. Professoris Regii, De Iure Belli 
Lili Tres. Edidit Thomas Eiskine Holland, LC,D, 1877, Small qto. 
half morocco, 215, 

Anson (Str William R., Bart, DCL.) Principles of the 
English Law of Contract, and of Agency in its Relation to Contract, Second 
Edition, Demy 8vo, tos. 6d. 

Bentham (Feremy), An Introduction to the Principles of 
Morals and Legislation, Crown 8yo, 6s, 6d. 
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Digby (Kenelu £, M.A.). An Introduction to the History of 
the Law of Real Property, with original Authorities. ‘Third Edition, Demy 
8vo. tos. 6d, Just Published, 

Gaii Tnstitutionum Palak Civilis Contmentarii Quattuor ; or, 
Elements of Roman Law by Gaius. With a Translation and Commentary 
by Edward Poste, M.A, Second Edition, 1875, 8yo, 185, 


Hall (WE, MA.) Tuternational Law, Second Edition, 
Demy 8vo, ars. 


Holland (7, E., D.CL.), The Elements of Futisprudence, 
Second Edition. Demy 8vo. tos, 6d, : 


Iinperatoris Tustiniani Institutionnm Librt Quatinor ; with 
Introductions, Commentary, Excmsus and Translation, By J. B, Moyle, B,C... 
MA, 32 yols, Demy 8vo ars, 


Fustinian, The Institutes of, edited as a recension of the 
Institutes of Gaius, by Thomas Ershine Holland, D.C L. Second Kdition, 
1881, Eatra feap 8vo, 55, 


Fustinian, Select Titles from the Digest of. By T. f. Molland, 
D.C.L, and C, L, Shadwell, BCL 8vo. 4s, 
Algo sold in Parts, in paper covers, 23 follows :— 
Part I, Introductory Titles. 28, 60, Pait I, Family Law. 1s. 
Pait III, Property Law. as, 6d. Part IV. Law of Obligations (No.1), 3s. 67, 
Part IV, Law of Obligations (No. 2), 4s. 6d. 


Markby (W., Forks Elements of Law considered with refer- 
ence to Principles of General Jurisprudence. Second Edition, with Supple- 
ment, 1874, Crown 8vo, 7s. Gd, Supplement separately, 2s, 


Twiss (Sir Travers, D.C.L.). ‘The Law of Nations considered 
as Independent Political Communitics. 

Pat I. On the Rights and Duties of Nations in time of Peace, A new Tidition, 
Revised and Enlarged 1884 Demy 8vo, 159, 

Part II, On the Rights and Duties of Nations in ‘Time of War, Second Edition 
Revised. 1875, Demy 8vo. ats. y 


y 


Ix, MENTAL AND MORAL PHILOSOPHY, &o, 


Bacon's Novum Organum. Edited, with English Notes, by 
G, W. Kitchin, M.A, 1855. 8vo 9s. 6d. 


—— Translated hy G. W. Kitchin, M.A. 1855. 8vo. os. 6d. 
Berkeley. The Works of George Berkeley, D.D., formerly 


Bishop of Cloyne; including many of his writings hitherto anpublished. 
With Prefaces, Annotations, and an Account of his Life and Philosophy, 
by Alexander Campbell Fiaser, M.A. 4 vols, 1872, 8vo, 2/, 185. 


The Life, Letters, &c. 1 vol. 16s, 
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Berkeley, Selections from. With an Introduction and Notes, 
For the use of Students in the Universities, By Alexander Campbell Fiaser, 
LL.D, Segond Edition. Crown 8vo, 7s, 64, 

Fowler (T., MA,). The Elements of Deductive Logic, designed 
mainly for the use of Junior Students in the Universities, Mighth Edition, 
with a Collection of Examples. FExtia feap, 8vo 3s 6d. 

ao Lhe Elements of Inductive Logie, designed mainly for 

the use of Students in the Universities, Fourth Edition, Extra feap. 8vo. 6s. 


4 Rdited by 'T, FOWLER, MA. 
Bacon. Novum Organum. With Introduction, Notes, &c. 
1878, 8¥O Ilys. 
Locke's Conduct of .the Understanding. Second Edition. 
Extia feap, 8vo, 25, 


Green (T. H, MA.). Prolegomena to Ethics, Edited by 
A, C. Bradley, M.A. Demy 8vo, 12s. 6d, 

Hegel. The Logic of Hegel; translated from the Encyclo- 
Pocdia of the Philosophical Sciences, With Piolegomena by William 
Wallace, M.A, 1874. 8y0. I4s. 

Lajse’s Logic, in Three Books; of Thought, of Investigation, 
and of Knowledge, English Tianslation; Edited by 8, Bosanquet, M A., 
¥ellow of University College, Oxford. 8y0, cloth, 12s. Gu, 

~— Metaphysic, in Three Books; Ontology, Cosmology, 
and Psychology, English Translation; Edited by B, Bosanquet, M.A, 
Fellow of University College, Oxford. 8vo. loth, 128. 6d. 

Rogers ¥.E. Thorold, M.A.), A Manual of Political Economy, 
for the use of Schools, ‘Third Idition. Iextia fuap, 8vo, 4s. 6d. 

Smith's Wealth of Nations, A new Edition, with Notes, by 
J. E, Thorold Rogeis, M.A. 2 vols. 8yo. 1880. ais 





X. ART, &, 
ITullah (Zorn). The Cultivation of the Speaking Votce. 


Second Kdition, Extia fenp. 8vo. as. 6d. 
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